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APS Docket No. E-01345 
Advantages of the PTAC are described on the Furnace Compare web site. “One PTAC is installed for each 
room, and the occupant of each room can control the temperature of that room independently from other rooms. 
Some PTAC units include an optional heating unit as well.” (All units at the motel contain an electric strip or 
heat pump to provide heat.) Furnace Compare describes the PTAC units as cost effective, “Because PTAC 
units are typically installed in rooms with a wall leading directly to the outside, they don’t require duchvork, 
which can substantially reduce both installation cost and the amount of space needed for installation.” Furnace 
Compare advises advantages as, “Inexpensive to operate because PTAC Air Conditioners are self-contained 
units that heat each room individually, you only use the amount of energy that it takes to heat or cool a room 
unlike other heating systems, such as central heat and air that heat or cool an entire house.” (Attachment 10) 

All heating/air conditioning units used in the motel were new at the time of motel construction. These units are 
the standard “through-the-wall,” “Packaged Terminal Air Conditioners” (PTAC) units drawing 2081230 volts of 
electrical power. They were and remain the chosen method of heating and cooling small to mid sized motels 
and hotels in the hospitality industry. The original heatinglair conditioner units, installed at the motel, 
performed satisfactorily for approximately 1 1 years. There were routine maintenance problems of bearings 
needing lubrication or Freonkoolant leaks in the system during the first 11 years of use. However, starting in 
2000, we began experiencing PTAC failures because the motoricompressor units were burning up. The 
deduction at that time was the PTAC units were 1 1 years old and had probably reached the end of their service 
life. All 73 heating/air conditioning units at the motel were replaced with new units during the time frame of 
April 2000 to March 2003. 

4/10/2000 Purchase 3 HeatinglAir Conditioners $ 1,181.48 
5/09/2000 Purchase 14 Heating/Air Conditioners 7,140.00 
1/15/2003 Down payment 56 Heating/Air Conditioners 21,000.00 
3/08/2003 Final payment 56 Heating/Air Conditioners 7,807.00 

New air conditioning units have a life expectancy of at least 15 years. However, the new air conditioning units 
began experiencing the same problems within 6 months to 2.5 years after installation. The motodcompressors 
were burning up. The motor/compressor units were initially replaced by the manufacturer under warranty 
conditions. The motel paid for trouble shooting and changing the motor/compressors. Some of the dates and 
expenses to trouble shoot, make repairs and replace motor/compressors can be found at Attachment #11. 

When the first few air conditioning units failed, the thought process was the units had faulty compressors and 
had burned up because of manufacturing problems. After additional units failed, one of the maintenance 
technicians (Joe Huffine) recommended checking the power supply. He advised the PTAC units are designed 
to operate in the power range of 208 to 230 volts. Operation outside of that power range, especially below 208 
volts, will damage the motors because of over heating. Continued operation at the low voltage will eventually 
cause the motors to bum up and fail. 

We contacted APS and advised them of the problems we were experiencing. We requested they come in and 
set up voltage monitoring meters to measure the power levels being supplied to the motel. APS was initially 
resistant to conducting any measurement. After repeated phone calls, APS finally agreed to comply with the 
requests. We were able to obtain copies of the results through the Arizona Corporation Commission (ACC). It 
appears John LaPorta, ACC Investigator, had to request information from APS on four occasions. Each 
response included more information until finally on the fourth response, all information was provided. There 
was no explanation provided why APS was so resistant in providing information to the ACC. The information 
came via fax; an overview of the documents is shown on the following table. 
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Fax # Date Atch. # 
1 6/30/2006 12 
2 7/10/2006 13 
3 7/13/2006 14 
4 7/17/2006 15 

Contents 
Raw data on three graphs for 6/21/2006 through 6/27/2006 
Voltage Minute Histogram Report analyzing data from Fax # I  
Raw data and Histogram of voltage for 6/13/2006 through 6/16/2006 
Comprehensive data collected for both dates listed in Faxes 1-3 above 

Data From 6/13/2006 - 6/16/2006 Test 
I Channel I Total I Minutes I Percent I 

Number 
1 
2 
3 

Minutes < 208 Volts < 208 Volts Comments I 
3999 716 17.9 A s  
3999 2223 55.6 OVl 
4000 0 0 Per 

ignificant time below desired 2 
:r half the time below the desired 2C 
fect result; 100 percent between 208 & 230 

Number 
1 
2 
3 

Data From 6/21/2006 - 6/27/2006 Test 
I Channel I Total I Minutes I Percent I 

Minutes < 208 Volts < 208 Volts Comments 
8585 0 0 Perfect result, 100 percent between 208 & 230 volts 
8584 21 10 24.6 One fourth of the time below desired 208V minimum 
8584 6105 71.1 Over 70 % of time below the desired 208V minimum 

An additional test was later conducted beginning sometime on 8/09/2007 and running through 8/13/2007. A 
copy of the strip chart is shown at Attachment 17. APS, however, did not provide the Voltage Minute 
Histogram Report. Subsequently, no numerical data is available to be analyzed. Nevertheless, it is obvious 
when examining the strip chart, the voltage on Channel 1 is below 208 volts for the majority of the time. The 
Channel 2 voltage appears to drop below 208 volts for a significant amount of time. The Channel 3 voltage is 
the best of the three channels, hut still drops below 208 volts part of the time. There was no perfect 
performance during the 2007 test as there was during the 2006 tests. 

APS has taken the position they were providing service within 5 percent of the 208-230 electrical service that is 
needed. Engineers at APS have stated the legal limit is plus or minus 5 percent and it is OK for the voltage to 
drop to 197.6 volts. 

Following this test, we requested APS change the setting of the transformer to allow higher voltage electricity to 
flow to the property. APS advised us they had no way of raising the power supply to allow a higher voltage. 
(At a later date during mediation, we found this statement to be untrue.) We hired Jerry Geiger to help resolve 
the issue. Geiger is a commercial electrician and the owner of Geiger Electric. Geiger advised, if APS would 
not increase the voltage of the electricity, there were three alternatives that would rectify the problem: 

1. Reconfigure the existing electrical circuit breaker panels to increase the service supply leaving the box. 
2. Use a step-up transformer below each circuit breaker box to adjust to the proper level needed. 
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APS Docket No. E-01345 
3. Have APS install transformers on the ground with taps which allow the voltage of the power supply to 

be adjusted to the proper level. 

Representatives from APS and the Motel met with a mediator John LaPorta from the Arizona Corporation 
Commission on August 22,2007. A copy of the transcript is found at Attachment # 18. During the mediation, 
Ken Wolfe, Southwest Manager for APS, acknowledged that power less than 208 volts would cause damage to 
the heatinghr conditioner (PTAC) units. If in fact the power supplied is continually below 208 volts, it would 
result in the destruction of the motors. This information is located on page 7, lines 2 through 23 and again at 
page 14, lines 33 to 40 of the transcript from the mediation. During the mediation, Chris Weathers, senior 
engineer from APS, repeated several times, a motor rated 208/230 is not a NEMA standard motor. He implies 
the 208/230 volt motoricompressor is unusual and rarely used in commercial settings. This information is 
found on page 8. line 17, page 10. lines 28-29. page 11. line 37 and page 14. line 32. The comments and 
position taken by Chris Weathers is definitely contrary to the information found on the internet concerning the 
208 volt system and the advantages of using it. Two of the significant quotes were: (1) “The 208-volt power 
supply is also more efficient and can result in power savings.” (2) “Most industrial equipment is rated at 208 
volts. ..” The White Papers from American Power Conversion explained at some length the advantages of using 
208-volt power for computers. All of this information was related in the second paragraph on the first page of 
this complaint. See attachments #1 through #6 for detailed information. 

Chris Weathers further instructed we should have ordered new replacement air conditioning units with a 
manufacturing specification of 200 volts. That would have resolved the problem. This information is found on 

transcript. As previously documented above, there are no companies who manufacture PTAC units which use 
200 volts. According to Miguel Chinchilla, Manager of the Valley of the Sun Heating & Cooling, Inc., 
through-the-wall air conditioning, PTAC units are not made to a 200 volt specification. What Chris Weathers 
proposed as a solution to the problem is in fact not feasible. In an E-mail message from dated January 6,2009, 
Chris Weathers concedes this fact with his statement, “Your information may well be correct about no 
compressors with 200V motors. In the vast majority of application across the USA, there will be no problems 
with 208V/240V motors.” (Attachment #19) 

Chris Weathers also recommended two additional solutions to the low voltage electrical power (less than 208 
volts) being supplied to the motel: (1) rewire the motel and convert it to a 240 volt system or (2) use a buck 
boost transformer to raise the voltage back up to the acceptable operating limit between 208 and 230 volts. This 
information can be found on page 9, lines 11 through 18 of the mediation transcript. 

During the mediation, Lynn Wheeler asked the APS representatives, why they couldn’t change the taps on the 
transformers and raise them up to a higher voltage. (page 17, lines 4 and 5 )  The APS representatives 
responded, raising the voltage would cause other equipment in the facility to bum out because of too high of 
voltage on the 120 volt side. They cautioned we would have computers, TVs, light bulbs, refrigerators, etc 
burning out. (page 19 line 29 to uaee 20. line 31) Later during the mediation, the transcript shows the APS 
representatives admits the 120 volt power being supplied to the motel is also on the low side. (page 23. line 21 
to page 24, line 14) 

APS Engineer Chris Weathers explains motors running at high temperature will cause the insulation to fail, but 
it will take several years. Lynn Wheeler responds other sources have advised it just depends on how high the 
temperature gets because of the low voltage and how long of time it runs at the high temperature. (page 25, 

Chris Weathers then admits APS has been supplying electrical power that is frequently dropping 
down to 197 volts and below and remaining there on a steady state basis. (page 25, lines 32 to 41) 

9, lines 7 through 18 and again beginning on page 11, line 37 through page 12, line 14 of the mediation 
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Chris Weathers returns to his theme, all APS has to do is remain within plus or minus 5 percent of 208 volts. 
He insists the problem is the wrong motor was purchased for the PTAC units. Had we talked to APS prior to 
purchasing the 73 new PTAC units, he would have told us to purchase a 200 volt motor. (page 27, line 5 to 
page 28. line 3) Lynn Wheeler explains again, through-the-wall PTAC units are not manufactured with 200 
volt motors. Chris Weathers and Ken Wolfe respond adamantly, Lynn has been dealing with the wrong supply 
house and state, “You can order it, with all due respect, yes, you can.” (page 28. line S to page 29. line 8) As 
mentioned above, Chris Weathers later acknowledges this is incorrect. In E-mail dated January 6 ,  2009, Chris 
Weathers writes, “Your information may well be correct about no compressors with 200V motors. In the vast 
majority of application across the USA, there will be no problems with 208V/240V motors.” (Attachment #19) 

roward the end of the mediation, Chris Weathers and Ken Wolfe admit, APS does in fact have the ability to 
increase the voltage by increments as low as 2.5 percent. (paw 30, lines 17 to 38) Unfortunately, the 
mediator’s recording device ran out of space before the mediation was completed. However, APS did agree to 
increase the power voltage as requested as long as representatives of the Motel had a qualified electrician on the 
premises during the time the increase was being performed. 

The increase in voltage was finally accomplished on August 30,2007. Jerry Geiger from Geiger Electric was 
on scene at the Motel to monitor the change in the power supply. On the first attempt, the APS service 
technician tumed the voltage adjustment in the wrong direction. The voltage was actually decreased. It’s a 
Food thing Jerry Geiger was on scene to provide oversight. On the second attempt, the APS service technician 
increased the voltage supply to 95 percent (Max) setting which raised output voltage approximately 6 volts 
phase to ground and approximately 10 volts phase to phase. (Attachment #20) 

The results of increasing the electric voltage are as follows: 

1. There have been no incidents of computers, TVs, light bulbs, refrigerators, etc burning out as a 
consequence of too high of voltage as predicted by APS representatives. 

2. The bum life of light bulbs has dramatically increased. This is especially evident on exterior flood lights 
which require high-lift bucket trucks to change. 

3. Burn out and replacement of cable television modulators has almost completely stopped. Prior to the 
power increase, we were experiencing burn out and replacement of these units on a quarterly basis. 

4. The increase of power has eliminated the overheating of the PTAC units. 
5. The motel continues to experience failure of air conditioning units after the voltage adjustment. 

According to Michael Burgett, President of Electrical Decision, Inc., the long-term operation of the air 
conditioning units at the low-voltage levels has caused irreversible damage to the units. We can expect 
the remaining air conditioning units to fail in the near future. The length of time to failure is dependent 
on how long the PTAC units were run on the low-voltage power. APS Engineer Chris Weathers 
acknowledges the same facts during the mediation found on page 18, lines 11 to 17 of the transcript. He 
states, “You know, motors just don’t suddenly fail because the voltage is low. What happens is they 
draw more than rated current. And, typically, as the temperature goes up, that rule of thumb is for every 
doubling of the.. .of every 10 degree increase in temperature, the life of the insulation goes down by 
one-half. So, what could have been happening is that these motors were overloaded five years ago, but 
it took until now for the insulation system to finally get to the point where if failed. So, this could have 
been going on right from day one.” 

Information which has become available since the mediation between APS and America’s Choice Inn and 
Suites, sheds additional light on this situation and helps clarify the cause of the low voltage. The following time 
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APS Docket No. E-01345 
ine helps show the cause of the irreversible damage and ultimate destruction of 73 PTAC units at the motel. 

I .  The motel was built in 1989 
2. For the first 11 years, we experienced no PTAC unit failures due to overheat and bum out. 
3. Electrical power is provided through the Gila Bend #22 feeder. (Attachment #21) 
4. The motel is actually close to the very end of the power line that is supplied by Gila Bend #22 Feeder. A 

truck stop and caf6 are the two final customers on the line. Neither of these business use 208/230 volt, 
PTAC units. 

5. During the period of 1995 through 2008,86 new Residential and General Service customers were added 
to the Gila Bend #22 Feeder. (Attachment #21, page 2) 

6. In an E-mail message, Angela Allison, APS Senior Consumer Advocate, advises Connie Walczak, ACC 
Consumer Services Supervisor, of improvements made to Gila Bend #22 Feeder. Allison states, “Prior 
to Mr. Wheeler’s complaint(s), APS records do not indicate any additional improvements other than 
normal repairs after storms.” (Attachment #21) 

7. In an E-mail message, Jessica Hobbick at APS advises John LaPorta, ACC Investigator, about the 
complaint, “I researched Mr. Wheeler’s complaint and found that an APS serviceman visited this 
property on 5/22/06 in response to a report of low voltage. To resolve the problem a capacitor was 
replaced. This corrects the power factor of a circuit and the voltage improved immediately. Since this 
seemed to resolve the problem, the serviceman did not feel it was necessary to install the recording volt 
meter at that time.” This statement documents the voltage was increased to a higher setting 
approximately three weeks before the voltage meters were connected by APS. (Attachment #23) 

8. On March 7, 2008, almost seven months after the voltage was turned up at the motel, “APS installed a 
voltage regulator bank to maintain consistent voltage” on the #22 Feeder. (Attachment #21) When we 
inquired why the regulator was installed, Angela Allison, APS Senior Consumer Advocate, advised it 
was for another customer. Allison would not reveal who the other customer was. 

In hind sight, it seems obvious what has happened to cause the irreversible damage to the 73 PTAC units. At 
he time of construction in 1989, the 208-volt electrical system was the choice of power for a number of reasons 
liscussed above. The motel is geographically located at the end of the power line served by the Gila Bend #22 
Feeder almost 6 miles away. When the motel was constructed, APS provided electrical power somewhere 
xtween 208 and 230 volts; there was ample power for the 208-230-volt PTAC units to operate However, 
yeginning in 1995, 86 additional electrical services were added to the line powered by Gila Bend Feeder #22. 
The diagram at Attachment #24 shows two time lines juxtaposed to each other to illustrate the increased power 
lrain on Feeder #22 and the PTAC unit failures at the Motel. The Motel was constructed in 1989. APS has not 
provided any documentation of how many services were added during the five years between 1989 and 1995. 
However, during the five years between 1995 and 2000,35 Residential and General Service Customers were 
added to Feeder #22. (Attachment 21, page 2) APS will not divulge what businesses come under the “General” 
:lassification or how much power is required for these “General” customers. The year 2000 is when we 
replaced the first 17 PTAC units at the Motel. Between 2000 and 2003, 28 additional Residential and General 
meters were added to Feeder #22. The year 2003 is when we replaced the remaining 56 PTAC units at the 
motel. During the next five years, before APS increased the electrical power setting, 23 additional Residential 
and General Service Customers were added to Feeder #22. During the mediation, when Lynn Wheeler asked 
APS Engineer Chris Weathers, “Why did I start having troubles three years ago?” Chris Weathers responded 
with a telling answer, “It might have been that our voltage was a little bit higher, just marginally higher 15 years 
ago, and as Gila Bend grew and whatnot, it came down a little bit.” (Attachment 18, pagel7. lines 33 to 38) By 
their own admission, “APS records do not indicate any additional improvements other than normal repairs after 
storms.’’ (Attachment #21) By their own admission, APS reveals “...but of course, the reality is we’re 
dropping down to 197 frequently, and maybe.. .maybe even a little bit below that. On a steady state basis. I’m 
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not talking about motors starting, causing the voltage to go up and down, I’m saying on a steady state basis.” 
(Attachment 18, page 25, lines 33 to 36) By their own admission, APS increased the voltage before testing the 
voltage levels. This raises the question, how much lower was the voltage prior to the APS serviceman making 

Direct APS pay for the replacement and installation of 73 through-the-wall PTAC heating and air conditioning 
units at the America’s Choice Inn and Suites at Gila Bend, Arizona. 

- 
his repair? The picture of whathas caused the destruction of these 73 PTAC units is alarmingly clear. 

At no time did APS provide any notification the voltage of the electrical power they were providing was 
deteriorating. At no time did APS advise, since the voltage on your electrical service is being allowed to drop, 
you, the customer, will have to add buck boost transformers to raise the power voltage to keep your equipment 
from burning out. An internal communication found after mediation shows APS increased the voltage by 
replacing a capacitor three weeks prior to testing the voltage levels. After testing, the voltage was still found to 
be outside of the 208-230 volt range. It finally required intercession by the Arizona Corporation Commission 
through a mediator to get APS to take action and raise the voltage of the electrical power they supply. Had APS 
been monitoring the electrical power being supplied and making improvements while they added 86 additional 
services to the line, the result would be different. Some or all of the original PTAC units installed in 1989 could 
very easily still be operating. Certainly, all of the new replacement PTAC units installed between 2000 and 
2003 would still be operating without the irreversible damage they have sustained. APS has the ability to 
maintain electrical power between 208 and 230 volts as shown by the histogram data of the power on June 13- 
16 and again on June 21-27,2006. APS knew they should be providing power between 208 and 230 volts. Ken 
Wolfe and Chris Weathers freely admit the low-voltage power was causing irreversible damage to the 208-230- 
volt PTAC units during the mediation. (See previous citations) Two months prior to mediation, Prem Bahl, 
engineer for the ACC, states the same information in his E-mail to APS employee Jennie Vega on June 19, 
2007. (Attachment #22) Prem Bahl starts his E-mail message with, “This follows up my conversation today 
with Angela Wilson and Ray Passarelli in regards to a complaint of low voltage by Lynn Wheeler of Gila 
Bend.” Angela Wilson and Ray Passarelli are both employees at APS. Prem Bahl continues, “The 73 air 
conditioners installed at the hotel are designed to operate at 208/230V. Even if the voltage is within permissible 
limits of +/- 5% variation, it is understood that these air conditioners do not operate eficiently at voltages less 
than 208V.” He gives his recommendation of what to do, “I suggested to Angela that APS may offer to the 
customer higher voltage supply option, providing him with a cost estimate, for which he would be responsible, 
and meantime maintain the voltage at the premises at 208V or slightly higher.” 

This story has similarities to the maiden voyage of the ocean liner Titanic. You can see the events happening 
that finally result in the ship sinking with hundreds of lives lost. There are no records available which show 
how many customers were added to Feeder #22 for the first five years after the motel was constructed. There 
were however, 86 Residential and General (Business) meters added from 1995 through 2008. With each new 
customer added to Feeder #22, the voltage level of the power being supplied to the motel decreased. As the 
voltage dropped below 208 volts and remained there for increasing periods of time, the PTAC units failed faster 
and faster. Even new PTAC units were failing within 6 months of installation. In 2007, APS was finally forced 
to increase the voltage of the electricity going to the motel to allow operation within the limits of 208-230 volts. 
Unfortunately, it was after there was irreparable damage done to 73 new PTAC units. 
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America’s Choice Inn and Suites 
P.O. Box 51 954 
Phoenix, Arizona 85076 

Attention: Mr. Lynn Wheeler 

Re: Arizona Corporation Commission Formal Complaint E-01 345 

Dear Mr. Wheeler: 

As you requested we have reviewed the information given to us pertaining to this 
complaint. We shall try to address the complaint form rather than all of the 
supportive data (ie., the transcript of the mediation). 

Page 2 of 7 of the complaint, it is noted that Mr. Wheeler felt he had a problem 
and APS reluctantly checked their supply. According to Mr. Wheeler, the first 
APS field representative was incapable of putting on the test equipment. The 
fact that Mr. Wheeler had to get the test results from the Arizona Corporation 
Commission rather than APS appears to be clandestine or deceptive. 

Page 3 of 7 of the complaint, it is stated that APS did not release the histogram 
report, but a summary of the data. 

Page 4 of 7 of the complaint, the APS representatives, Mr. Wolfe and Mr. 
Weathers, are not professional engineers and therefore may be knowledgeable 
in electricity at a utility company but are not recognized by the State of Arizona 
as experts or engineers. Further, contradictory reports and inaccuracies are 
obvious. Mr. Weathers implies that 208/230 volt motors/compressors are 
unusual. In over 30 years of my 
experience and my associates, we have never seen a 200 volt compressor or 
motor in any package air conditioning unit. Most are either 208/230 volt or 208 

Nothing could be farther from the truth. 
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volt, with UL labeling, which is required by the municipalities and the National 
Electrical Code (1 10.3.b- .... labeled and listed for their use). 
Page 4 of 7, Mr. Weathers also indicated a 200 volt compressor needed to be 
purchased. If a non-technical manager needed a replacement unit to rent a room 
and all local suppliers had a 208/230 volt unit in stock, the non-technical person 
would see the electrical panels and service are labeled 208 volts and believe that 
the unit available would be adequate. How would this non-technical person know 
or even consider that a 208/230 volt unit would be unacceptable? How would the 
utility company tell the customer that a standard rated, listed unit, is not 
acceptable on the voltage system supplied by the utility? Should all customers 
pay a professional to test their system voltage and purchase special order units 
each and every time they intend to replace an air conditioning unit? Why would 
the State of Arizona have a Corporation Commission charged with electricity 
regulation if that is the case? For Mr. Weathers to insist that America's Choice 
Inn and Suites should have purchased 200 volt through-the-wall units (special 
order), a voltage that is not a standard voltage in the APS or SRP power quality 
books, not listed as standard, not carried as standard, not sold, not readily 
available by any supplier in the County is ridiculous and appears to be a sham to 
avoid responsibility. 

Mr. Weathers then recommended rewiring the building to a 240 volt system. This 
feat is nearly impossible without completely demolishing and replacing all of the 
major distribution of the entire building. The 208 volt system is configured in a 
wye system with all phases equal to ground and a balanced 120 volt load on all. 
The 240 volt system is configured in a delta with all of the 120 volt loads on two 
of the three phases. Therefore, all of the existing wiring would need to be 
relocated and redistributed and new transformers from APS. This suggestion is 
ludicrous and would cost hundreds of thousands of dollars with months of lost 
revenue. It is also impractical from a utility stand point since the utility would not 
service a building this big with that system voltage. 

Page 4 of 7, Mr. Wheeler asked if APS could not tap up the transformer. Earlier, 
Mr. Wheeler, asked the field representative from APS the same question and the 
field representative said the transformer did not have that ability. It has been our 
experience, for example, in 1984, we had an APS customer representative, Mr. 
Jerry Dillon, tap up a set of pole mounted transformers for the same reason. The 
field representative Mr. Wheeler spoke with was obviously not familiar with the 
secondary side of APS distribution equipment. These gentlemen representing 
APS are experts in utility company distribution, but are not taking into 
consideration the losses within a building. The National Electrical Code 
recommends that no more than 5% to the end of line be the maximum voltage 
loss within a facility. In 1989 and most hotels and motels, the design did not 
adhere to this request closely. The designs of the buildings were usually 
minimizing the wire to save construction cost and relying on the fact most motels 
and hotels were never fully occupied. 
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On page 5 of 7, Mr. Weathers and Mr. Wolfe indicate that the transformers are 
adjustable by 2.5%. We have not seen a transformer under 100 kVA which did 
not have (2) taps (2.5% each) under voltage and (4) taps (2.5% each) over 
voltage for field adjustment. Again the internal losses of the building would have 
been sufficient to protect the equipment on the 120 volt distribution. 

On page 6 of 7, note 7, indicates that because of Mr. Wheeler’s complaint APS 
replaced a capacitor to fix a low voltage condition. This admission does not tell 
how long the low voltage condition had been, nor how low the voltage condition 
was. Therefore, this period of low voltage could have been enough to damage 
the insulation and shorten the life of the through-the-wall units. In note 8, the 
indication is that the voltage was so inconsistent that another customer 
complained and APS put in another device to regulate the voltage. These two 
years could have contributed to the shortening of the life of the units. Most of 
America’s Choice Inn and Suites load is air conditioning. 

No matter how much smoke APS puts up to screen the truth, the obvious fact is, 
for eleven years the Gila Bend Feeder #22 was lightly loaded and supplied the 
correct voltage to America’s Choice Inn and Suites. As the feeder became 
loaded during the next few years, APS did not maintain the feeder and voltage 
and only up-graded the feeder when customers complained and allowed the 
system to supply sub standard power to its customers. This blatant disregard of 
their customers has caused America’s Choice Inn and Suites to spend an 
inordinate amount of money to maintain their facility. 

It is our opinion that America’s Choice Inn and Suites has been improperly 
serviced by the utility and that the emphasis the utility placed on the units is an 
attempt to throw the blame on the customer rather than to admit to their 
negligence in maintaining a proper system. Further, the Arizona Corporation 
Commission should, in our opinion, do what they were created to do by 
protecting the customer from this type of manipulation by utilities and semi- 
monopolies. We have called the Arizona Corporation Commission to get their 
rules and regulations, only to be sent directly to the utility company. This does 
not make sense. We do not want to get information from the fox in the henhouse 
about the rules of the henhouse. 

If you have any questions or need additional information, please call upon our 
off ice. 

Page 3 of 3 
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Executive Summary 

This note explores the voltage connection options of 208 Volt (V) and 120V for servers in 

North America. This same discussion applies to the use of 2OOVvs. 1OOV in Japan. 
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Introduction 
This white paper explains why and when 208V is used instead of 12OV for servers in North America. This 

same discussion applies to the use of 2OOV vs. IOOV in Japan. 

Background 
Most entry level and mid-range servers for office use are configured and shipped with 12OV plugs but are 

designed to acoept any voltage worldwide including 120V and 208V. Larger pedestal servers and rack- 

mount servers tend to be configured with 208V plugs. 

There are fundamental reasons why one voltage is sometimes preferred over the other. The reasons are 

explained in the following sections 

Why 120V1 
Convenience is the oveiwhelming reason to use 12OV and why virlually all small and departmental servers 

are installed with 12OV plugs. Electrical codes require that habitable space be wired with 12OV receptacles 

with a receptacle for every 10 feet of exposed wall. Therefore, 12OV is virtually always available at any 

wall reoeptades are rated at 15 Amps (1 5A) and a growing number rated at 20 Amps (2OA). 

ty!3fml12OV buWng w h g  has a serious a@ 'u"dpmenM liiltation: the majority of ". . ,~ ~ *">., .  .. 

The 15A rating of 12OV office power is very important and a significant limitation. l$deNniters Laboratory 

(VI.) speciMs that a single pieca of electronic equipment is not permitted to draw I&@ than 80% of a 

receptade's rating, or 12 Amp for a 15A circuit. lphla places a l i i  of about 1440 VoItMmps (Volts x 

Amps) on a standard 1% receptacle. 

Most new servers have power factor corrected supplies with nearly a 1 to 1 correlation to VoK Amps and 

Watts. This puts the maximum corresponding Wans available through a receptacle also at 1440 Watts - 

which is the maximum power that a server ran draw from a single 15A plug. Due to the losses ofthe 

Server power supply, this corresponds to about 1250 Watts of power supply output rating in the server. 

. 
'. 

Therefore, the maximum power supply confguration typically seen for a server operating from 12OV with a 

single 15A power plug is a server with a 125OW power supply system. Services with a rating of 20A 12OV 

are becoming more popular in commercial environments. For 2OA 12OV service, 16A or 1920Volt-Amps or 

Watts is the maximum of power supply oulput rating in the server due to losses. 

Server power supplies can offer redundancy based on adding additional power supplies. Multiple power 

cwds are also used for redundancy. When a server has 2 power cords, each power cord and power supply 

must be sized to support the entire server. 

It is possible to wire special 12OV receptacles for 30 Amp service, but this is very unusual and requires very 

large wire. Therefore, it is impractical and typically not used for large servers. 

632003 Amwican Power Gmverslao. All mhk reserved. No part of m i  p u b l i i n  may be used, reprcduced. pholompied. bansmlded, 01 
stwed in anyrehiwalsydem of any nature wiUwti3ewm permission of UEempynJhtoumw. uuw.apcwm 
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It should be noted that a server Wnfigured for the maximum power draw desmibed above would use the 

entire capaaty of the 12OV circuit. If additional devices like a monitor, PC, Backup device, or RAID 

subsystem were required then the user would need to supply these from a sewnd circuit which in many 

cases may require that an additional wire be installed from the AC power distribution panel. 

Why 208W 
PD?#uCWacdy is 9 P- m+r~ buse2dtRI and v& maw psterprise am designed to accept 

common rstings l ~ r  zwv reoaptsde~ am 20 ~ m p  and 30 ~ m p ,  comsponding to about 
3600 &d 5400 Watts. resgedively, of power supply oulpul raling n a server There very few servers maae 

tnat require power grealer than this level but large enterpnse class severs 00: for these Servers the nput 

power IS eltner hara-wred or mu tiple 30A 208V cords are provided 

. . . .  ".%k?& 

Based on the previous discussion regarding 12OV. any Server that draws more than the power supply 

output level of 1920W(20A 12OV service), will naturally need to use 208V. Therefore, users should expect 

this and understand that the use of the higher voltage is driven by fundamental electrical principles. 

. .  

Rack systems frequently wmbine a heterogeneous mix of equipment. It happens to be the case that 

typical rack configurations draw in the range of 1600 to 5000 Watts. This is a poor match to the 12OV 

limitation of 1440W available. but an excellent match to 208V service at either 20Amps or 30Amps. 

Therefore a single power wnnection per rack is all that is required at 208V where as many as three 

wnnections might be required at 120V. 

A @van semi YAl draw lass m n t  at 208Vthan at IZW. Therefore its wiring devices, fusing, and 

switches will run woler which will reduce their long-fern risk of degradation or failure. 

~f~~~~~~~~~ ~~~~b~~~ 
meansihat the maifunction of a different load cannot trip the server's breaker. In 12OV installation, it is very 

wmmon for a number of receptacles to be fed from a single breaker. This means that in a 12OV installation 

there are often a number of unexpected points where an ovedoad can trip the serveh breaker. Most MIS 

professionals have heard of a case where cleaning personnel have tripped the breaker feeding critical 

computer loads. 

Another advantage of 208V is that the wmmon power receptacles are locking using the twist-lock type 

plug, which reduces the chance of dislodging them. Furthermore, the quality of the wntadS in 208V 

receptacles is generally higher than 12OV receptades, which greatly reduces the chance of intermittent 

connections. 

02003 American Power C o n h n .  All righls Tese(yed. No partofthBpuMca6on may be used, repmduced, photompied, banmilied, or 
slotedinanyreble~lsystemolanynabrre.wihout~ewnttenpermissionofhemp~htovner. w.apc.mm 
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What is 240V? 
In residential installations in North America and in some limited business installations, 240V is available 

instead of 208V. Virtually all equipment that operates from single-phase 208V will also operate from 240V. 

All of the same advantages relative to 12OV apply. 

What about 3-phase? 
Very few sewers today require 3phase power. There is no fundamental advantage to 3phase for IT 

equipment, and there are many sites, which simply do not have >phase power available. Also, the 3-phase 

voltage in the rest of the world is much different than that in the USA, making it more diffcult to design 

global products. However, both 12OV and 208V single phase can be easily derived from North American 3- 

phase voltage by simple wire connections; 12OV single phase is just the voltage from one of the three 

phases to neutral, while 208V single phase is the voltage between two of the three phases. 

UPS systems for 208V 
Users must take the sewer operating voltage into a m u n t  when selecting a UPS. There are no "univeffialll 

UPS that operate with all wmbinations of voltage. There are basically four voltage options: 

120v 1zuv Smart-UPS 420VA - 3000VA 

208V 208V (with 4OOVA of 120V for Smart-UPS 'T' Series 2200VA - 5000VA 
aux equipment) 

208V 208V, 12ov Symmetra. Matrix 3000VA - 16 kVA 

208V 3phase 208V 3phase. 208V, 120V Silwn 10 kVA - 2,000 kVA 

For servers requiring 208V, the appropriate UPS is selected based on the level of power required. Where 

multiple product lines provide the power level required the choice can be based on product features. 

Conclusion 
208 Volts offers various technical advantages and is the only choice for higher power sewers to be 
pluggable into standard NEMA outlets. Technically, 208V is a superior choice for powering wmputing 

equipment when wmparec with 12OV due to lower current draw. However the ubiquitous nature of 12OV 

wiring in North America and IOOV in Japan make these lower voltages preferred by users. This has given 

rise to the situation where lower powered small business or departmental seruers are powered by 120V. 

while larger and enterprise dass servers are powred by 208V. 
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Products 

0 Support 
o Search the Knowledge Base 
o AskAPC 
o My Su~por t  
o Chat with a Support Agent 
o Discussion Forums 

Services 
Selectors 

o UPS Selector 
o InfraStruXure Estimator 
o Wiring Closet And Server Room Selector 
o UPS Uperade Selector 
o Surge Protection Selector 
o Rack PDU Selector 
o Rack Confi.gurator 
o Service Selector 

o Purchase APC Products Online 
o T1-y out the APC Product Selectors 
o Online Reseller Listing 
o Locate a ResellerIPartner 
o Visit the APC Factory Outlet Store 
o APC l’radc-UPS Prograin 
o Eco-friendly Options for vow Aginq UPS 

o White Papers 
o Tour a live InfraStruXure Installation 
o Tradeoff Tool Calculators 
o Data Center IJniversit\i 
o Podcast Portal 
o Live Web Seminars 
o On-demand Web Seminars 
o Conferences 

How to BuV 

Learning 

o Seminars 
o Tradeshows 
o Experience InfraStruXureE~ Solutions First-Hand 
o Discussion Forums 
o Customer Testimonials 
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Copyright Notice 

0 U.S.A. All rights reserved. 

Copyright 1995, 1996, 1997, 1998,1999,2000,2001,2002,2003,2004,2005,2006,2007,2008,2009,2010 
American Power Conversion Corporation (APC), 132 Fairgrounds Road, West Kingston, Rhade Island 02892 

APC gives you pennission to use, copy and distribute documents and related graphics available from this World 
Wide Web sewer (“Sewer”), so long as: 

3/18/2010 
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1. the above copyright notice appears in all copies and that both the copyright notice and this permission notice 
0 appear, and 

2. you do not modify or change, in any way, any ofthe documents or related graphics available from this 
Server, and 

3. you do not use, copy or distribute, separately from its accompanying text, any graphics available from this e Server. 

0 Trademarks 

0 

owners. 
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APC retains all rights not expressly granted. 

APC, the APC logo, Back-UPS, Back-UPS pro, Call-UPS, CellGuard, InfraStruXure, Line-R, Matrix-UPS, 
Measure-UPS, PowerCell, PowerChute, PowerDoctor, PowerManager, PowerNet, Smart-UPS, Smart-UPS v/s, 
SmartBoost, SmartCell, AVR Trim, SmartSlot, SNMP Adapter, SurgeArrest, and other names of APC products 
referenced herein are trademarks or registered trademarks of American Power Conversion Corporation. All other 
product and company names mentioned herein are the trademarks or registered trademarks of their respective 
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AMERICAN POWER CONVERSION CORPORA rlON MAKES NO REPRESENTATIONS ABOUT THE 
SUITABILITY OF THE INFORMATION CONTAINED IN THE DOCUMENTS AND RELATED GRAPHICS 
PUBLISHED ON THIS SERVER FOR ANY PURPOSE. ALL SUCH DOCUMENTS AND RELATED 
GRAPHICS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND. AMERICAN POWER 
CONVERSION CORPORA7 ION HEREBY DISCLAIMS ALL WARRANTIES AND CONDITIONS WITH 
REGARD TO THIS INFORMATION, INCLUDING ALL IMPLIED WARRANTIES AND CONDITIONS OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT. IN NO 
EVENT SHALL AMERICAN POWER CONVERSION CORPORATION BE LIABLE FOR ANY SPECIAL, 
INDIRECT OR CONSEQUENTlAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM 
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION IN CONTRACT, NEGLIGENCE OR 
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR 
PERFORMANCE OF INFORMATION, DOCUMENTS OR GRAPHICS AVAILABLE FROM THIS SERVER. 

THE INFORMATION, DOCUMENTS AND RELATED GRAPHICS PUBLlSHED ON THIS SERVER COULD 
INCLUDE ERRORS OR TECHNICAL INACCURACIES. APC PERIODlCALLY CHANGES OR ADDS TO 
THE INFORMATION, AND APC MAY MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT 
(S) AND/OR THE PROGRAM@) DESCRIBED HEREIN AT ANY TIME. 

*Restricted Rights Legend 

@ 
Software use. duplication or disclosure by the United States Government is subject to the restrictions set forth in 
DFARS 252.227-7013 (c)(l)(ii) and FAR 52.227-19. 

e 
Quesrions or concerns about APC's cop)righlpolm inav be submitted to A ' C  5 \I cbmd,tcr 
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0 
*C OD\ 1 i d i t  0 American Power Conversion Corp., all rights reserved 

.http://www.apc.com/corporate/legal/co~yright.cfm 
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Executive Summary 
Alternatives for providing electrical power to high density racks in data centers and network 

rooms are explained and compared. Issues addressed include quanti of feeds, single- 

phase vs. three-phase, number and location of circuit breakers, overload, selection of plug 

types, selection of voltage, redundancy, and loss of redundancy. The need for the rack 

power system to adapt to changing requirements is identied and quantified. Guidelines 

are defined for rack power systems that can reliably deliver power to high density loads 

while adapting to changing needs. 



Introduction 
Information technology (IT) refreshes in the data center and networlc room typically oocur every 2 to 3 years. 

As equipment is changed the power requirement, the voltage requirement, the redundancy requirement, 

and the connector requirement often change as well. As rack enclosures have bewme the standard means 

for housing and organizing wmputing and wmmunication systems, the power distribution system for the 

rack enclosure must adapt to these changing requirements. 

Power density predidions for radns in data centers have sharply escalated as a result of the high power 

density of the latest generations of wmputing equipment. Off-the-shelf IT equipment such as 1-U servers or 

blade servers can draw 20 kW or more in a fully populated rack. This density cannot be supported in a data 

center environment where the average radc is fed by a single 120V 2OA power circuit. Twenty of these 

circuits would be required per-rack to support a 20 kW load in a dual-path eledriwl environment. 

The power requirements of modem computing equipment vary as a function of time depending on the 

wrnputalional load. Until the year 2000, this variation was very small and wuld be ignored for almost all 

wrnputing and wmmunication systems. However, the implementation of power management technologies 

into processors and servers began during the year 2000; today the fradion of computing equipment which 

has a substantial variation in power wnsumption in response to the mmputing load is increasing. This 

variation can be as high as 200% of the baseline power wnsumption of the equipment. The power 

distribution system design for a rack endosure must camprehend this variation. 

This paper is focused on AC rack power distribution. DC power distribulion has a very limited role in the 

modem high density data center, as explained in APC White PaperS3, "AC us. DC for Data Centers and 

Network Rooms." 

Historic means for providing rack power 
The most mmmon approach today is to design, engineer, and install pawer solutions specific to a rack 

endosure. Should the requirements for that rack endosure change, an alternative power solution must be 

designed, engineered, and installed. While this approach can comprehend any unique power requirement, it 

involves significant planning, engineering, and rewiring. Rack enclosures are usually fed from a mmmon 

power distribution panel rvlthin the data center or network Tom. In many instances, this panel cannot be de- 

energized in order to adapt a rack enclosure(s) power disbibution system (Le. install another breaker). The 

result is known as 'hot work" and not only introduces a very serious safety hazard, but a high degree of risk 



of creating a fault in the circuit being worked on and / or dislodging / faulting adjacent wiring circuits. Such 

errom result in undesirable downtime. 

Ideally. the rack endosure power system would be adaptable to any realistically possible combination of 

equipment, on demand, without the need to perform any work that would be a hazard to safety or that might 

adversely affect system availability. 

Rack powering requirements 
The various dimensions of rack enclosure power requirements are summarized in the following sections 

The nature of the requirements is outlined and rational design approaches are summarized. 

Vwge requirements 
In Norih America, data centers are pmndad mth both 120V and 208V power. The voltage requirement and 
supplied power card of the IT equipment break down approximately as follows 

figure 7 - Voffage requiremenf and supplied power cord for IT equipment in North America 

120/208V, user 1201208,120V cord 

both 1zoV 
and 208V 
Cord 

This complex situation suggests the need for the rack power distribution system to provide both 12OV and 

208V. However, it is possible to consider using a system restricted to a single voltage. either 12OV or 208V. 

The* two Dossibiliies are discussed below. 

The selection of 120V as a single voltage standard for a data oenter seems most convenient because 

almost 95% of equipment is provided with a 120V power wrd. ..,. !:{ 



on 120V except for very small network rooms. 

.*mm+?J 
lie0 12OV power wrds of the malonty 

of the equipment must be replaced by the user with the appropriate 208V cord requiring that the user keep 

appropriate replacement wrds on-hand. For some equipment it is also necessary to switch the power 

supply from 12OV to 208V operation with a selector switch; the failure to activate this switch on equipment 

soequipped can lead to catastrophic failure when powered by 208V. The 3% of equipment that only 

operates from 12OV can be excluded from the data center. because in almost all cases these devices are 

small accessory equipment that has acceptable and readily available substitutes that will operate on 208V. 

Nevertheless, providing 12OV in the rack power system can be a very significant convenience, eliminating 

many plug incompatibilities. For this reason nearly all existing data centers in North America provide both 

12OV and 208V and virtually none have standardized on 208V exclusively. 

*w,q.-. 
rs being notable examp es) 

Occasionally, a preconfigured OEM rack enclosure is wired using an internal power distribution unit (PDU) 

that takes in threephase power and providesthree branches of singlephase power to the single-phase IT 

loads. It is important to noie that these IT loads are actually single-phase. Despite the absence of three- 

ohase loads. there is a aood case to be made that three-ohase oower should be distributed to rac4s as will 

Power requirements 
Power densities within the rack enclosure can vary greatly dependent upon the equipment installed In the 

extreme low load case. a rack endosure may only have passive patch panels or a few internetworking 

switches with a power draw of -400 W. In the extreme high load case, a rack enclosure may be mmpletely 

filled M h  highdensity sewers for a total load of 20 kW or more. 

In addition to supplying the total rack power requirement. the rack power System must also be able to 

provide the required power io an individual device. Sending multiple branch circuits to a rack may appear to 

provide the total power requirement. but the power requirement of an individual large load may exceed the 

capabiliy of any of the branches. For example, sending any number of 20 A branch circuits to a rack where 

a single piece of equipment requires 30 A is insufficient. Another example is a blade chassis with a 30 A 

plug that may be initially populated with only a few blades and use 5 A on a 30 A circuit. Some users may 

think they can put multiple blade chassis' on a single 30 A circuit, but as they populate the chassis they 

overload the circuit. In cases like these, it is recommended that only one load device be attached to each 

branch circuit. 



The appropriate design value for average rack power level is a subject of considerable controversy. An APC 

survey of usage patterns in corporate data centen, network m m s ,  and communication rooms for the year 

2004 identified the distribution of per-rack power consumption show in Figure 2. This graph shorn the 

frequency of occurrenc? of racks configured to different power levels. The frequency of occurrence goes 

down with increasing power level. 95% of racks draw power below 6.5 kW. 

A projection of usage in the year 2008 (based on technology I dient trends) is also shown in Figure 2. This 

indicates that the average power per rack is increasing over time. It is possible to configure IT equipment 

today mat would exceed a 20 kW per-rack power requirement if fully populated into a rack endosure. While 

possible to achieve, we did not find this oaxlrrenm to be frequent in real-world installations. The data 

collected indicates that the average power density per rack endosure will rise significantly. However, power 

densities ,6 kW will still remain a small fraction of the installed base. 

Figure 2 - Per-rack power consumption frequency distribution 
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An analysis of the underlying data of the distribution of rack power indicates the following: 

. The very low loads are mainly rack enclosures with wiring patch panels, switches, and hubs 

Loads in the 1 kW range are mainly sparsely populated rack enclosures 

Loads in the 2-3 kW range are mainly rack endosures that are populated with typical equipment 

but with significant unfilled rack space 

Loads in the 5 kW range are partially loaded with 1U servers. or contain a mix of technologies 

Loads in the 7 kW + range are extremely rare but, according to customers, are going to become 

more common with the recent density increases resulting from servertechnology advancements 
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Pulizzi Engineering, Inc. Announces 208 Volt 30 Amp Current 
Metered Power Distribution Series 

Santa Ana, CAD Pulizzi Engineering, Inc. announces the release of the new Tg82F.7 
Series rack mount power distribbution unit (PDU) ivith current monitoring. This new 
series is configured for 208 volt 30 amp power input, making it ideal for today’s power 
huugry applications. Using a 208 volt input is recognized as a more efficient way to 
distribute power in  a data center or in high density electronic enclosure@V&&R 

ngwpiptnent at 208 mEt versus 120 volt, it decreases current draw by 
&&g fOrge&l%r equipment density. The PDU can power up to (12) devices with 
power output delivered via industry standard IEC 60320 type C13 receptacles. This 
receptacle type is often referred to as “computer bye’’ or “high voltage”. The front panel 
of the T982 has an ultra-bright two-digit current meter display that can be read from up 
to 20 feet away. The current meter allow for greater equipment density by continuously 
measuring the total current draw of all connected dellces. This prevents system overload 
problems and makes load inonitoring easj-. 

The T982F3 is part of a Pulizzi 
“Design Your Own” part number 
series. This innovative part 
numbering system alloivs the user 
to configure and purchase onlJ- 
the options they need. 
Configurable options iiiclude 
power cable len 
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a Is a 208 Volt Power Supply Better for Data Centers? 
I) Click here to print or select File then Print from your browser. Close Window 

By Bobby Farell 

a If you manage a data center, then you should pay great attention to the power requirements of your sewer equipment. Since the 
businesses nowadays are dealing with increasing amount of data and applications, the number of server equipments required in a data 4 center is required has increased manifold. The server racks have certainly helped to pack the equipment tightly in the server r w m  but 
the tight density has led to another problem. Nowadays there are increasing cases of the 110 Volts circuits getting overloaded and thus 
requiring additional circuits or server racks. You can prevent the problems of overloading circuits by switching to 208 Volts power supply 
instead of a North American standard off 110 Volts. Since most of the server equipment is manufactured for universal power supplies, 

a advantages of using a 208 V power supply that are described below. 

4 First of all, the 208 V power supply allows you to connect nearly double the number of equipment to a arcuit when compared to the 110 

~ p o v v a c x a a w n g t i o n ~ r p b y ~ n g t o  slgniffcardwlns)$inywrpfmrirrtarfff. T Fmpurtm consideration 

~ 4 they recognize the input voltage automatically and work correctly even with a high voltage power supply. Plus there are several 

V power supply. This results in an in instant improvement in your sewer equipment capacity p o w 8 r a u p p l y c ; a n ~  

that every small and medium sized b u s h e s  must take Into a W n t  when they are establishing their data centers. 

you have mised floor environment. The fewer power whips you have, the fewer circuits you need to manage and thus it will reduce the 

improves the life of your sewer and air conditioning equipment. 

Jk 208 V power supply is also more effident and can result in power wings. This is because the 208 V power line consists of two live 

a 
a 

6 

(I vohen you have a208 V power supply, it will allow yoll to operate yrmrdabcmter wilh less number of power whips under the floor when 

6 clutter below the floor. This will also improve the airRow which directly results in lesser cost of cooling. The improved airnow also 

* M!s When compared to 110 V power line that consists of only one in live line. The 2 phase power supply allows you to run your data 
center efficiently with less power consumption. 

0 The high voltage power supply may not always be a feasible option due to the type of environment you have and whether you have the 

a you make any decision. Using the high voltage power supply results in an power saving, improved cooling and ventilation and better 

6 this definitely makes the 208 V power supply an attradive proposition. 

* 2010 @Associated Content, All rights reserved 
@ Privacy Policy I Terms of Use 

budget to retrofit your entire data center with the 208 V power. However you must consider the benefits of 208 V power supply before 

sewer rack density. Plus you save a lot of money in power bills, maintenance and repairs of server and air conditioning equipment. All 
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Exhibitor Services 

Equipment Requiring 208-Volt Power 

m i  ed 
0th 

The ratings placed on the equipment will indicate VOLTAGE, AMPERAGE and 
PHASING. All three ratings are required to order the correct service. 

Example rating stamp for Industrial Pizza Oven 

208V60A3Ph 

This rating indicates the equipment runs on 60 amps of 208-volt three-phase power. 
2~VOLTTHREEPHASE 

255.00 383.00 
. ,,i . I  ,-.. 337.W 506.00 

388.00 562.00 
485.00 729.00 
580.00 870.00 

,'I, .~ ."'$ i::, 759.00 1139.00 
.. , , , ,  .,. . 999.00 1493.00 

Example rating stamp for Technical Medical Equipment 

This rating indicates the equipment runs on 20 amps of 220-volt single-phase 
power. 

220V 20A 1Ph 

208 VOLT SINGLE PHASE 
i ,...p: 17O.M) 255.00 
;,J !.''I-C 254.00 381.00 
;'. i: ?I..:-. ZB1.00 437.00 
-. , ;,':,..:: 364.06 546.00 
:, , <;q:.<. 434.m 551.00 

570.00 655.Ol 
!,.,,? F' :r' 750.M) 1125.00 

EDLEN ELECTRICAL EXHIBmON SERVICES 
CORPORATE INFORMATIONAL RELEASE 

f 4  ATCH 5 



Make sure to order a separate outlet for each piece of equipment. Each piece of 
equipment requires a separate outlet. 

Equipment Requiring 220 to 240 Volt Power 

If your equipment requires a higher voltage such as 220 or 230 volt, place your 
order as follows: 
1. Using the 208-volt single phase or three phase sections of the order form, 

complete the quantity field and total cost column. 
2. Write in the actual voltage requirement in the blank area next to the outlet 

ordered. 
3. Just below the 208 volt three phase section of our order form there is an area 

that allows you to order a transformer to boost your power from 208-volt to 
approximately 220 or 230 volt. Multiply your amperage ordered by the "per amp" 
charged noted on the order form. Please note, there is a minimum 20-amp 
charge. 

Always check with one of your technicians before placing your order for 220-volt or 
230-volt power. You may find that your equipment can run temporarily on 208-volt 
power, thus eliminating the need for a transformer. 

Equipment Requiring 380 to 480 Volt Power 

If you equipment requires 380 volt thru 480 volt power and those services are not 
listed on the order form, please contact the phone number provided on our order 
form or call 800-553-3536 for more information. The cost of 480 volt services is 
available if ordered on-line. Exhibitors requiring 380 Volt power must contact the 
Edlen office producing the event for additional order information. 

EDLEN ELECTRICAL EXHIBlTION SERVICES 
CORPORATE INFORMATIONAL RELEASE 



a Search Product Catalog 
Plasma Cutters 
1 Products 

I *  

' e  
Printer-Friendlv P a s  

+ & I  > All Categories > Welding Products > Welders & Accessories > Plasma Cutters 

r, m e r  Mule& 62s P am0 voa 1 plas with ICE40C - Lost 
))Username or 

Password? Torch And 25' Leads (Liquidation Sale - While Supplies Last) * 0 ,  ,- + I >)Learn More 

Enlarge Image 

Online Orders Only, While Supplies Last 
- Liquidation of floor models and out of 
box equipment. Pricing does not apply to 
new equipment. Availability subject to 
change without notice - All Warranties 
Apply - email inquiries to 
online.orders@airgas.com 

A portable plasma arc cutter that can 
produce a 5/8 inch quality cut, the 
Spectrum 625 has loads of features that 
make your cutting needs a breeze. The 
Spectrum's ICE-40C torch is 
ergonomically designed to increase 
comfort, and the safety trigger prevents 
accidental starts. Pilot Arc Controller 
improves tip life and maintains 
uninterrupted cutting. 

@Add to Current Order 
d V w v  Related Products and Accessories Below 

Overview bccessories & Related Products) 

mailto:online.orders@airgas.com


Introduction 

Packaged Terminal Air Conditioners 
& Heat Pumps 

hckwed Terminal Air *,heat pumps are ldaelly 
far offices apsltments. tmtek, mote ,dormitories and nursing homes. 

tev  beneffts which make the units a wlse dloice are: 

Quieter ewipmenf Than ever with Sodnd Transmission Criteria STC of 27 and 
NC of 38. 

Exclusive patent pending De- 
Humidification Control provides 
up to 30% more moisture 
removal. 

Flexible digital Interface provides 9 

wall or unit mounted wntrol 
adjustment. Wall mounted 
Interface uses 2 unpolarized 
wires for connection. 

Plug and Play display means on 
demand commissioning 
algorithm and automaticstart-up 
delav. 

The Universal Heater as a 
standard option means 
"Everything is stocked and ready 
to ship." 

Defrost Control -All units are 
equipped with heat pump 
control algorithm that prevents 
freezing of the condenser, while 
optimizing comfort 

0 2005 American Standard Inc. All rights reserved PTACPRC002-EN 



Model Number Description 

Each Packaged Terminal Air The model number helps owner/ 
ConditionerIHeat Pump is assigned a operator, installing contractors, and 
multiple-character alphanumeric service technicians to define the 
model number that precisely operation, components and options requesting service. 
identifies each unit. for a specific unit. 

An explanation of the identification 
code that appears on the unit 

Refer to the model number printed 
on the equipment nameplate when 
ordering replacement pans or 

P T E E O 9 0 l * A A  . .  - . - - - - - - _ _  _ _  
1 2 3 4 5  6 7 8 9 1 0 1 1  nameplate is shown below. 

Digits 1,2 - Packaged Terminal 
Air Conditioner 

Digit 3 - Product TVpa 

E = Air Conditioner with auxiliary 
heat 

H = HeatPurnp 

Digit 4 - Development Sequence 

E = Fifth Development series 

Digit 5, 6, 7 - Unit Cooling 
Capacity 

070 = 7,000 BtU 

090 = 9,000 Btu 

120= 12,000 Btu 

150= 15,000 Btu 

Digit 8 - PRSkt POMr Stlppb' 

1 230-2BBVWOWphase A = Standard 

2 = 265V/60Hzllphase C = Corrosion Resistant 

4 = 115V/GOHzllphase (Hydronic D = Internal Condensate Pump 

Digit 9 - Electric Weat Capacity. 

U = Universal heater (heater kW Sequence 

Digit 10 -Miscellaneous 

Onlvl 

Digit 11 -Minor Design 

determined by power cord, 
see Accessories section) 

Hydronic (ships with no front 
cover & no electric heater) 

W = Digit 'I2 - SeNice Digit 

*.YmF-t Con,,.,, removpr 
ke build-up on rhe outdoor 
coil that may occur during 
the heat pumpcycle. 

. 
CornprPrrDr Failure 
lndoor Temperature - No Backup Available 
Indoor Temperature- "not senlor Fallurel 
,"door Temperature - Dlrplay sensor Psilure I 
lndoor Coil Temperaturr Failure 
Outdoor Temperature hilurc 
Outdoor Coil Ternmenlure Failure 

4 PTAC-PRC002-EN 



Performance: U 
Efficiency ratings up to 11 . I  EER I 3.3 COP 

Cooling capacities from 7,500 to 14,600 BTUH 

Heating capacities from 6,900 to 14,100 BTUH 

208/230 Volt models 

Quiet and Reliable Operation: 
Two fan motors for quiet operation and 
improved performance 

Tangential blower wheel for quiet operation 

Sound reducing compressor blanket 

Fully insulated bulkhead to prevent outdoor 
sound transmission 

Installation Flexibility: 
Universal electric heater for various applications 

Reversible 2-way directional discharge grilles 

Industry standard 16" x 42" replacement chassis 
fits competitive sleeves 

PTAC/PTHP 
Packaged Terminal Air Conditioners 

and Heat Pumps 
Fedders Packaged Terminal Air Conditioners are 
designed to fit all 16" H x 42" W wall sleeves. They are 
the ideal solution for hotelslmotels, apartmentslcondos, 
assisted living facilities, schools/dorrnitories, office 
buildings, residential additions, suites, modular 
buildings and medical facilities, 

Features: 
Adaptable style with industry first, center-mounted 
touch pad controls with digital display and infra red, 
hand held remote for easy access 

Electronic controls for greater accuracy and reliability 
Easy to clean slide out filters 

Multi-speed fan settings 
Built in self diagnostics 

Remote thermostat compatible 
Full line of owner defined controls 

Central desk control compatible 

Fresh air damper allows management 
of ventilation requirements 

Warranty 
I-Year parts and labor 

5-Year compressor warranty 

ATCH - u 



SPECIFICATIONS 



HEATER SELECTION, POWER CORDS & SUB-BASES 

MINIMUM 
AMPACITY 

VOLTAGES 6" wnm HEATER AMPS HEATER 
DESIGNATION 

kW1 
- 

1.98 12.45 2 208/230 6.780 18,600 1.985 12,450 9.5 I 10.6 15 

2.82 13.45 3 2081230 9,600111.700 2.820 13,450 13.6115.0 20 
4.09 15.00 5 208/230 13.9501 17.050 4.090 15,000 19.7 121.7 30 

1 5kW heater is not available for the 7K or 9K modeir 

208/230\1 A K O l l A  AQC012A APCOIIA 

Heater kW 1.98 I 2.45 2.82 13.45 4.09 15.00 

Waft% 1985 I2450 2820 I3450 4090 I5000 

BTUH 6180 18370 96Wlll.700 13,9501 17.050 
~ ~ 

Amps 9.5 110.6 13.6115.0 19.7 121.7 

Min. Circuit Amps 15 20 30 

Recommended 15 amp time delay 20 amp time delay 30 amp time delay 
Pmtedive Device fuse or breaker fuse or breaker fuze or breaker 

RECEPTACLES 

0 230/208 Volt 15 Amp 

0 230/208 Volt 20 Amp 

0 230/208 Volt 30 Amp 

Amp% NIA 15 20 30 I 
Receptacles NIA I NEMAG15R I NEMA6-20R I NEMA6-30R 

The correct heater kit for the installation is determined by the voltage and amperage 
of the electrical circuit and the means of connecting the unit to the building wiring. 
If the unit is to be plugged into a receptacle, an LCDI power cord kit must be used. 
See Heater Table above for heater kW and branch circuit ampacity. 



DIMENSIONS 

r '/8" Stamped Louver 
42" -1 [ 1 '/8"Architectural Louver 

View I 

I 
Front 
View 16" 

t 
7" 

Note: Unit pictured with subbase installed. 
Subbase is optional on 208/230V units, but required on all 265V units. 

Wall Sleeve Dimensions ------*------- 
t Heavy gauge powder-coated steel cabinet with insulation 

AWSOlO Wall Sleeve i 
*ir, 

A = 42" = 13%" C = 16" 

Wall Opening Dimensions 
Add 1/4" to A and C Dimensions 



ACCESSORIES 

r- .- 

I, 

Conceal wiring while providing 
additional unit support. Provides 
easy access and installation by 
supplying a plug-in receptade, 
fuse holders and dimnrmi nvircheE 

PTAC Wall Sleeve 
Part #AWSOlOA 
Insulated wall sleeve for 
thermal efficiency and 
quiet sound operation. 
Includes weatherboard, 
rear panel. 

Architectural 
Rear Grille 
Part #AAGOIOA 
Extruded aluminum 
rear grille. 

Part #ASGOlOA 
Rear grille, stamped 
aluminum resists chalking 
and oxidation. 

InternallExternal 
Drain Kit 
Part #ADKOIOA 
Mounts to the bottom of the 
wall sleeve for internal drains 
of condensate or to the rear 

Hardwire Kit 
Part # AHWOIIA- 
2081230.15AMP 
Part # AHWO12A- 
2081230, 2OAMP 

.... 3 - Y 
1 

Part # AHWO13A- 
2081230.30AMP 
Provides unit with a direct 
electrical connection 

Part #ASWIOA 
Original PTAC return air fdters 
that are reusable and can be 
cleaned by vacuuming or 
washing out. 

Decorative 
Cover Kit 
Part #ACVOlOA 
Coven control panel when using a 
remote thermostat. 

-1 Sub-baser 

of the wall sleeve for external 
drainage. Highly recommended 
for Heat Pump models. 

Part #ASBOlOA - 3" Sub-base-Non Electric 
Part #ASBOllA - 3" Sub-base-2081220 Volts. I S  Amps 
Part #ASBOIZA - 3- Sub-base-208/230 Volts, 20 Amps 
Part #ASB013A - 3' Sub-base-208/230 Volts, 30 Amps 
Part #ASB014A - 3' Sub-base-265 Volts, 15 Amps 
Part #ASBOl5A - 3' Sub-base-265 Volts, 20 Amps 
Part #ASBO16A - 3' Sub-base-265 Volts, 30 Amps 

LCDl Power Cord 
Part # APCOI 1A- 
208/230, ISAMP 
Part # APCO12A- 
2081230. 2OAMP 
Part # APC013A- 
2081230.30AMP 
(See page 3 for 
additional information.1 



L Nomenclature 

A 6 P T A C 0 9 U W 2 A  - - -- - - - - - A 

Product Brand 
A - Fedders 

6 - Electronic 4 Controls 
Controls 

Chassis Series 
PTAC - Cool Model 
PTHP - Heat Pump Model 

r) 
e * 
0 
d 
0: 
Io 

a 
0 
a 

c 
' a  
0 
a 
6 

e 

e 
e BTU CaD- 

e 
e 

e 
e 
.. 
ie 

Revision Letter 

Manufacturer Code 

2 -  115V160Hz 
7 - 230-208V / 60 Hz 
9 - 265V I 60 Hz 

installation 
W - Wall Mount 

Heater Sizes 
0 - N o  Heater 
U - Universal Heater 

Fedderr Corporation 
505 Martinrville Rd. 
Libery Corner, NJ 07938 USA 
(908) 604-8686 

e 
a 
e Form No. F-PTAC-1006 

All product rpeciScacbnr deet available information at the prinring of rhir brochure. 
Fedderr reserve6 the right to w i r e  or modify products andlor specifications without notice. 
Kopyripht 2006 Fedderr Corporation. Fedden is a qirtered trademark of Fedden N o h  Americq Inc. 
FD-OIOOSOsg 
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tI Sleeve A i r  ,, I'FI"3F,?!iilC e V QuickSpeco 6 Angled Left 

0 Width : 26" 
Depth : 21 116' 0 Height: 15 5;s' 

Dimensions 

Features 
Chassis Type : Slide out 

Wall Sleeve Included : 
NO 

Type : ThrU the Wall 

0 I tem5 in My C ~ F I  

, a (B?l!)-8500 
Maximum Heating 

Featiites 

+ 579.00 

+ $69.00 

+ $69.00 

+ $39.00 

+ $39.00 

Lineup of Similar Amana Air Conditioners Products 1-5 OF 5 

Items to Compare ..- 

http://www.ajmadison.codcgi-bin/ajmadison/PBHO93B35MB. html e 
Arc H *? 

http://www.ajmadison.codcgi-bin/ajmadison/PBHO93B35MB


a Item in MY cart 

S Quickspecs S 

0 Width : 26" 
Dimensions 

Depth : 21 7lB' 

0 Features 
ChasrisTvPe : Slide out 
Type : Thru-the~wall 
Wall Sleeve Included : 

Aimp~:4.2 
Maximum Cooling 
Watt$ : 964 

(BTU) : i iono  0 Maxlmum Heating 
Amps: 15.2 0 Maximum Heating 

0 iz:c Heat 

258 

Control Type : Rotary 

0 Included : NO 

CFM Room Circulation : 

Energy EIficiency 
Rating : 9.5 

Remote Contiol 

Technical Detai ls 

ADA Compliant; No 
Energy Star Rated : NC 

e 
0 
e 
e 
e 
0 
0 
0 
0 
0 
e 

m- 
tie tiie :18it til write a leviea. 

4ddifionnl Options 

3priona1 Accessories 

, ~ 

3 i o  
~ , Beige Architectural Grille Kit (FBAGKO~ITB) ere.fi?~ 

3 ,<, 

Ad? 
~nsulated netal wall Slaevvei P B W S U ~ A  ! 

.~ ~ 

, 

Insulated Room-Side Panel IFBIV.MFC01A~L 

;..A 
Custom Cdw ArchitMtunl Grille Kit ! PGAGKQ-LS.)~ ~ i e ~ i e ~ ~  

il< , ~ Sleeve Adapter Kit m F A A o 1 A  1 

Warranties Description Specifications F B a t t y ~ s  Reviews 

Feat tires 

-$37.52 Price Match Po11cv 
Enas Feb. 7:  

Q w  TadaykPrIce: s431.48 

+ $79.00 

+ $69.00 

+ 539.00 

+ 569.00 

+ $39.00 

Lineup of Similar Amana Air Conditioners Products 1-5 of 5 

Items to Comoare - 
1 2 3 

.http://www.ajmadison.com/cgi-bin/ajmadison/PBE093B35MB.html a 
a 

4 

2/6/2010 

http://www.ajmadison.com/cgi-bin/ajmadison/PBE093B35MB.html


Features .. 
Chassis Type : Slide out 
Type: Thru-the-Wall 
Wall Sleeve Included : 
NO - 

Maximum Cooling 

Maximum Cooling 
r) Amps : 5.4 

(BTU) : 11000 
Maximum Heating 
Amps: 15 .2  
Maximum Heating 

~ ~ ~ r ~ c  Heat 

270 

Control Type : Rotary 

CFM Room Circulation : 

Energy Efficiency 
Rating : 9.4 

a Technical Details 
Energy Star Rated : No 
ADA COmDliant : No 

El -- 

I1 'T<K :. . .  

0 Items in My Cart 

1 1  G00 €TU Through-the-iW PTAC w t n  11,000 BTL' Electric 
Heat Ca?aclty 270 CFMs 4+V djristable Airflo!~~ and 9 4 Enerjj. 
Emc~ency Ratio 

+ $79.00 

+ $69.00 

+ 169.00 

+ $39.00 

+ $39.00 

Lineup of Similar Amana Air Conditioners Products 1-5 of 5 

Items to ComDare 

%p://www.ajmadison.com/cgi-bidajmadisodPBE123B35MB.html 
a 2/6/20 10 



Dimensions 
Wid th :  2 6  
Depth : 16 715' 
Height  : 15 U S ' '  

Features 

Type : Thru-the-Waii 
Chassis Type : Slide out 

Wall  Sleeve Included : 

Amps: 5.7 
Maximum Cooling 
w a t t s  : 122s 
Heating capacity 
(BTU) : 10100 a Maximum Heating 
Amps : 4.8 
Maximum Heating 
Wat ts  : 1055 
Heat : Heat Pump with 
Electric Heat Backup 
CFM Room Circulation : 
270 
Energy Efficiency 
Rating : 9 
Control Type : Rotary 
Remote Control 

, , tl 
0 I t e m s  in My Cart 

+ $19.00 

+ $59.00 

+ b19.OU 

+ $19.00 

pest  riptiori 

me PBH113A35MA has a 4-way adjustable aifflow to allow for Emling or heating to any part of the room and a high energy-efficiency 
that save5 you money when compared to  Other competition models. It also features an easy removable condensor top that allows for 
quick and complete cleaning of outdoor coils. This access for Cleaning the outdoor coil enables easy removal of dirt and debris to 
dramatically lengthen the life of the compressor and other sealed system components. Six ea5y acces screw5 and let the cleaning 
begm! Not available on competitor models. 

2/6/20 10 



0 Item5 in My Cart 

Dimensions 
Width : 25 45150" 
Depth : 16 22125' 
Height: 15  31/50" 

@ Features 
Chassis Type : Slide out 

Wall Sleeve Included : 
* Type : Thru-the-Wall 

itr 

e Max? Cooling 
Amps : 5.4 
Maximum Cooling 
Watts : 1230 
Heating Capacity 
(BTU) : 11000 e Maxfmum Heating 
Amps : 14.8 
Maximum Heating 

280 

Watts : 3400 
Heat : Electric Heat 
CFM Room Circulation : 

Energy Efficiency 
Rating : 5.4 

Remote control 
Control Type : Digital 

Included : Y e s  

Technical Details 
Energy Star Rated : No 

e 

e 
e 
e 
e 
0 
e 
a 
0 
a 

e 
e 

e 

@httn.l/www aimndisnn cnm/roi-hin/nimadisnnn<TWI 7H html 

I I 6 0 0  BTU Thru-the-Wail Coal Electric Heat Air Conditioner ';<#it, 5 Fan 
Speeds. Digitel Ternperaiuie D1sp12y and Eneqy Saver Mode 

Your Price: $5 2 9 , O O  QExtended 'Warranty 

& p,e Match P o l i c ~  8% off 
EnmFFeb.7: -$42.32 

TCdays Price: 5486.68 Q E-MaaA 

@ Pl l l l t  

QW: 1 SHftYL .- 0 

AS low a6 

71h17ni n 



1. .-.:I 800-570-3355 
e 
0 "Cx> .""I,""c. ,,,l"*,ilY" Search 

Madison 

O I tems in MY Cart 

-<-- 1C.003 ETU Tlmuyh~Ihe~Wail AI, Conditioner wth Electric Heat 2 
COoliilw'2 %sating Speeds Mschanlial Conilais and 285 CFM Room 
"ti c;,rcuiat,on Features 

Chassis Type : slide out 

Wall Sleeve Included : 
Tvpe : Thru-the-Wall 

Maximum Coolina 
Amps : 5 .2  
Maximum Cooling 
Watts : 1136 
Heating Capacity 
( E N )  : 11200 a Maximum Heating 
Amps : 15.3 
Maximum Heating 

L z : C  Heat 
CFM Room Circulation : 

Energy Efficiency 
Rating : 8.5 
COntlOl Type : Rotary 
Remote Contlol 
Included :NO 

285 

+ 5109.00 

0 Technical Details 
Energy Star Rated ! NO 
ADA Compliant : No 

Lineup of Similar Friedrich Air Conditioners 

Items to Compare - 

'- 2- 3 4 I 

-~A_ 
- ~. ~ . .. . 

$569.00 5599.00 $1,039.00 
1724.0" $869.00 

2/6/20 1 0 



0 
Dim ens i o n I 
Width: 26" 
Depth : 16 718" 
Height : 15 5/8" 

Features 
Chassis Tvpe : Slide out 
Type: Thio-the-Wall 
Wall Sleeve Included : 

QuickSpecs F 

NO 

Maximum Cooling 

Maximum Cooling 
Amps : 5.8 

(BTU) : 11600 0 Maximum Heating 

0 Maximum Heating 

Heat : Electric Heat 

Amps : lG 

watts : 3680 

CFM Room Circulation : 

Energy Efficiency 
Rating : 9.5 
COntlOl TVPe : Rotary 

~~ 

Remote Control 
Included : No 

(# ,... , , . . . , 
11  GOO BTU Through-the~h'sil HeatlCooi ,%ir i o n d m n e r  With 
Mechznlcal Controls. 2 ConiV2 Heat12 Fan Oiiiy Speeds & 206 CFM 
F-oom Circulation 

@ Technical Details 
Energy Star Rated : No 
ADA Compliant: NO 

it:,' 

i wall Core for Tenant Option Inztallatlon ( ~ ~ 6 4 8 )  m, c : . t ~ ~ v ~ z ~ , ;  -, 
: p T G 1  Warranties DeScriytioll Specifications Feaursr l i i fo 8. Guides Reviews 

c0-:2c. r fo '  I.0I""lC Features 

0- 
0 
e 
0 

e 
0 

e 
0 

e 

e ineup of Similar GE Air conditioners 

Items to Compare 

GE 1 Series GE 1 Series 
'ItilihL~,. :.lr5!:,,>:! 

.http://www.ajrnadison.com/cgi-bin/ajmadi~o~AJES 12DCC.htrnl ' a  

+ $69.00 

+ $59.00 

+ $79.00 

2/6/20 1 0 



. * Features 

e Chassis Type : Slide m t  
Type : Thwthe-Wail 
wall Sleeve Included : 
NO . Maximum Cooling 
Amp5:6.? 
Maximum Cooling 
Watts : 1404 e Heating Capacity 
(BTU) : 11000 
Maximum neatlng 

Maximum Heating 
Amps : 16 Avorage Raling: . , 4 Readm ?l?nie 

0 

CFM R-m Circulation : 

Energy Efficiency 

control Type : Rotary 
Remote Control 

Additionai Options 
280 

Rating : 8.9 Lld 
Wal lSleevef~~Wal lmastersUnia(  W5D ! , ; e c ~ ~ w e < i  

~ 

A / i l  
Baffle Adapter Kit EAK 1 ~ r e ~ 8 1 - w  

Included : NO 

a Technical Details 

Drain Kit iui(i w, e 
a Sub Base I SE Friedrich 1 

17 500 BTU Through~tllemali Air Conditioner with Electric Hea:. 2 
C0oiing:Z Heating Speeds Mechanical Contio$s aiitl 280 CFM Rc?olv# 
A , ,  CliCUiatloll 

+ $109.00 

+ $23.00 

+ $29.00 

+ 559.00 

Lineup of Similar Friedrich Air Conditioners Products 1-6 of 6 5how liii P ~ O ~ C I S  

*http://www.ajmadison.com/cgi-~i~~madison/WE 13B33B.html 

e 
2/6/2010 



Chassis Type : Slide out 

Wal l  Sleeve Inc luded : OPExteiided Warrnritv 
Type : Thru-the-Wall 

YourRice: $ 8 8 S . 0 0  

89bMf -571.12 & price Ma&cLPqllr; 
~~ E"& Feb. 7:  - -. 

Today'sPdce: $817.88 Q k M 3 l l  

Amps:4.3 ,& P a t  

* 
Maximum Cooling 

Maximum cooling 
Watts : 840 

(BTU) : 11600 e Maximum Heat ing 

Qty: 1 ; i w t  I r.  e Heahng Capacity 

Amps : 16 

Wat ts  : 3660 

EleCtriC Heat Backup 

237 Additional ODtiom 

(I, Heat : Heat Pump with 

a CFM Room c i rcu lat ion : 

fie :iw first t< l  wri tc d review. 

~~ 

Energy Efficiency tirilles 
Rat ing:  9.5 
COntrOi Type : R O b Q  "'" 

~~ A K h i t e c t u m l  Gr i l le  %C-l~4LJ ~ " p y l n r  
Remote Control ~~ 

Wall Cares !Choose Either One) 

'.":I Technical Details 
Energy Star Rated : Yes 

Standard Wall Case i K 4 R 4 6 )  

Wall Case for Tenant  option ~nrtallstlon w 

~ 

id:, 

~ 

Warranties Description Spectfications Features l i ifo&Guides Reviews 

Features 

7.500 B I U  u i i r i i i )  

230'2CS voit, 
l lai l lcal C",,t!ll lS 

Lineup of Similar GE Air Conditioners 

+ $69.00 

+ 559.00 

+ $79.00 

.http://www.ajmadison.com/cgi-bin/ajmadison/AJHS08DCC.html 
e 2/6/20 10 

e 

http://www.ajmadison.com/cgi-bin/ajmadison/AJHS08DCC.html


I! 

e OuirkSpecs Main 

0 Width : 26 1!2" 

e Height: 15 3/4" - 
Dimensions 

Depth : 21" 

. . ~  ~ - =  . Features 
Chassis Type : Slide out 

Wall Sleeve Included : 

.~ 0 Type :Thru-the-Wall 

-'- 
- -- 

.- 
Amps:&.5 
Maximum Cooling 
Watts : 1756 

CFM Room Clrculation : 

Energy Efficiency 

Control Type : Digital 
Remote Control 
Included : Y e s  

B i  I I i P  l l r i l  I "  write d 7c"lew e Ratlng : 9 

Additioiidl Optmils 

Wall Sleevefor wallmasters units rn 

- ,  D r a i n K i t m  

Sub Rase i5B Friedrich ) 
C 0 r : I C I  YS fo: V<.I\,,l7P 

0 I t ems in My Cart 

15.800 BTU Throngh-lhe-'J\,all A l l  Conditioner with 24-iiour 
Programmable Time: Re8niltc Control and 280 CFM Room & t i  
Circulation 

@Extended Warrantr  
Y O U r k B :  $979.00 

'%OR -$78.32 P r l c e x h  P o k y  
Enar k b .  7: 

Today's Price: $900.68 Q w  
.~ @...t 

QW: 1 ~-Hr('l  c i 

+ $109.00 

+ $29.00 

+ $59.00 

+ $29.00 

2/6/20] 0 



. . .  . 

i 0 Items in My Cart 

oumspccs 

Dimensions 

Depth : 16 718" 
Height : 15 51s'' 

0 widthh2V 

* Features 
Chassis Type : Siide out 
Type: Thru-the-Wail 0 Wail Sleeve Included : 
NO 

Maximum Cooling 

Maximum cooling 
watts : 1220 

(BTU) : 11600 
Maximum Heating 
Amps : 16 
Maximurn Heating 
Watt6 : 3680 r) Heat: Electric Heat 
CFM Room Circulation : 
298 
Energy Efficiency 
Rating : 9.5 
Control Type : Rotary 
Remote Control 
1nciUded:No 

@ A m p 5 : 6 . 3  

Feature View 

Additional Options 

Grilles 

M i l  

:- 

Wall Cases (Cliaose Either One) 

I-,,, 

ArChitBCtUml Grillel RLGl4F ) IITPV~P"; 
~~ 

Standard Wall Case 1 R L W G  I IIICY!~LT 

!! HeatKo3i kir Conditioner with 
Mechanical Confrois. 2 Cooliz HeaV2 Fan Only Speeds & 296 CFM 
Room Ci:r.dlatlol, 

Q, t X L . . & d ~ " f V  YOUrPlice: $759.00 

'%- -560.72 & Price Match P k y  
End* FEb. 7:  

roday-sPrica: $698.28 63 E:Md 

@ p,,t ~ ~ ~ _ _ _ _ _ _ ~  

w: 1 :IIRPE 2 I 

Lineup of Similar GE Air Conditioners 

lteins to Compare 

+ $69.00 

+ 559.00 

+ 579.00 

Pmduck 4-8 of 10 s l m n  

2/6/20 1 0 



~ 4 8 1  800-570-3355 
a 
e 

Search 
Madison 
Y O _ #  ..,>"iii"l<:,, .,,.h ,,,, *" 

e QUtEKSpeCS Main 

Dimensions 0 Width : 24" 

0 Height : 14 316' 
Depth : 20 1/6 

* Features 
Chassis Type : Slide out 

Wall Sleeve Included : 
0 Type : Thiu-the-Wall 

, No 

Energy Efficiency @ Rating : 8.5 
Control Type : Digital 
Remote Control .9 Included :Yes  

@ Energy Star Rated : NO 

Yddltional optrons 

'"" Technical Details 

Wall Sleeve (USC) i ULI ) , ~ . , . l l . 8 , , . , ,  

. Wai#aiiIies Description Energy info Sgec,t~~aiio!,r 

Featurer 

a 
e 
e * 
e 
a 

0 I tems !n My Cart 

". 

i- s109.00 

Features Reviewr 

Lineup of Similar Friedrich Air Conditioners 

Items to Compare - 

* 
a 
e 
0 
0 
~ttp://www.ajmadison.com/cgi-bin/ajmadison/US 14B30A.html 
e 
a 

2/6/20 1 0 



0 Items in My Cart 

0 e OuiekSpecs e 
Dimensions 0 Width: 26 
Depth : 16 7/8 
Height : 15 5/8' 

Features 
ChassisType : Slide out 

Wall Sleeve Included : 
NO 

Type : Thru-the-Wall - 0 LkzLLl: 11600 

CFM Room Circulation : 

Energy Efficiency 

Control Type : Rotary 

296 

Rating : 9.5 

0 Remote Control 

Technical Details 
Enerw Star Rated : Ye5 

1 Are You a Builder? 1 

1 ?.GO0 BTU Through-the-Wail Cool c)nly A i r  Condit~oner vrith 
Mechanical Controls 2 Cooilz Fa87 Speeds & 2% CFld Rooin 
Circuiation 

@ x t c n d r d  W a r r d n f ~  

& p,re Mdtrii Pnlirx 

Yourprice: 5519.00 
8% off 

EneFcb.?: -541'52 _. 
i, Tcday3PfIce: $477.48 Q M  

&m 
:,I"PL .- r Qtv: 1 e . . ,  . . ;  

+ 569.00 

+ 559.00 

+ 579.00 

Lineup of Similar GE Air Conditioners Products 11-15 of 16 S h n A j i r o d m t ~ ~  

Items to Compare 

14 13 II 12 

ehttp://www.ajrnadison.comkgi-bin/ajrnadisodAJCS1 2DCC.html a 2/6/20 10 



800-570-3355 
a 

- , ., 

t ! 
0 Items in ~y cart 

Featured view 

Dimensions 0 Width: 2U 
Depth : 16 718" 
Height: 15 518'' 

Ondlticner wii> Elenroiiic 
o n  iircuiatior. and AD' 

Chassis Type : Slide ou t  

Wall Sleeve Included : 
Type : Thru-the-Wail 0 ExLendedmrm 

& P,w Match P u l i q  

YwrRice: $szs.oo 

- I ,  Y L Q  E* 

@ P,ot 

.. 
Maximum Cooling Todsy's Prlce: $486.68 

Maximum Cooling 

Heat : NO 
CFM Room Circulation : 

Energy Efficiency 

Control Type : Digital 

9 Amp5:6.3 

watts : 1220 Qtv: 1 I H R T I  .- i 
&S low as 

117.06lmonth 1 
hh paynymd...ry 

svbnntv rreht W " d  
3Bill'i?Larw& "._,, 

cearll M0r.e > 

304 

e Rating : 9 .5  

Remote Control Cdmdm*bRamos. 
Included :Yes Be the i8lit 10 r n a i e _ v i e v r .  

Technical Details Additioiial Oplions 
Energy Star Rated : Ye5 Gr,iles 

~~ Architectural Glllle (RAGl4E) 1 R A G i 4 E  iprevie\v 

Wall Cases (Chou5e Eitller One] 

Warranties Descriptitioll Speciticationr Fealum In io 8 Guides Reviews 

Lineup of Similar GE Air Conditioners e 
0 

0 
e Items to Compare - 

GE 1 Series GE 3 Series GE 1 series GE 1 Series 
&IC,;, I!c.~iil 

GE 1 series a 
Y 1 2  13 14 I S  16 

+ $69.00 

+ $59.00 

+ s79.00 

1 %p://www.ajrnadison. com/cgi-bin/ajmadison/AJCQ 1 2DCC.html 2/6/2010 
0 



Depth : 16 716" 0 He igh t :  15 5/8" * Features 

< 
i 

Chassis Type : Slide out 

Wail  Sleeve Included : 
Type : Thru-the-Wall 

- -, 
i: 

Maximum Cooling 

Heatinm CaDaCitv 
watts: in40 

Amps : 16 
Maximum Heating 
warn : 3670 

@ n e a t  : Electric Heat 
CFM Room CirCYlation : 
292 
Energy Efficiency Additional OCionr 

Rating : 9.5 Grillcs 

Remote Control " I C ,  
Architectural Grille 1 K A G l 4 E  ) ipr~egely 

Description Speciiications Fedlums Info & Guides Reviews @ Techn ica l  Details 
Energy Star Rated : No 0 ADA ComDliant : No 

e 
e 
0 
e 
e 
e 
e 
e 
e 
e 

Lineup of Similar GE Air Conditioners 

Items to Compare 

0 I t e m s  in My Cart 

. . .  

i 

'0 150 6TU ThrougMhe- '~a l l  HeaWCool i8r Condlloner wlh 
Me:hanaa; Controls 2 iao1;Z HeaU2 Fan Only Speeds & 292 CFM 
Room Circdlatian 

Pcjce M a l l  Poiicy YourPTIce: $789.00 

+ $69.00 

5749.00 $159.00 5789 00 $884 0 0  S P l B  0" 

2/6/20] 0 

c 



Dimensions 
Width : 24' 
Depth : 20 1/2" e Height : 14 112" 

Features 

Type : Window/Wail 

No 

Chassis Tvue : Sitde out 

Wall Sleeve Included : 

a- - 
Maximum Cooling 
Amps : 6.5 
Maximum Cooling 

Heating Capacity 
(ETU) : 10600 
Maximum Heating 
Amps : 16 @ Maximum Heating 
watts : 3450 
Heat: Electric Heal 

264 

# Rating: 9 

Included :Yes  

watts :  1335 

CFM Room Circulation : 

Energy Efficiency 

Control Type : Digital 
Remote Control 

Technical Details 
Energy Star Rated : No 
ADA Compliant : NO 

a' - 

a 
a 
a 
a 
a 
a 
a 
a 
a 
e 
a 

0 Items in My Car t  

Lineup of Similar Gibson Air Conditioners Products 1-4 of 4 

Items to Compare 

1349.00 5369.00 $399.00 1139.UO 

_ , I . .  . ~ ,.,. . , ,-, . . . ,  . , ., . , . ~ ~ I , , : . . i  

.http://www.ajmadison.com/cgi-bin/ajmadi~~~GAH12ER2T.html e 
a 

+ 559.00 

+ $79.00 

+ $59.00 

2/6/2010 



Home 

How can we save you 
money? 

Resources: 

Choose HVAC Contractoi 

Buying a Furnace 

Buying a Boiler 

Buying Central N C  
Buying a Heat Pump 

Buying Radiant Heat 

Buying Room AC 

Buying A Wood Furnace 
Buying A Water Heater 

Buy Direct-to-Consumer 

Air Conditioner Ratings 
Boiler Ratings 

Furnace Ratings 

Furnace Filters 

Glossary 

Find a Heating Contractor 

Brands: 

A d a m  

Addison 

Aire-Flo 

Amana 

American Standard 

AquaCal 

Arcoaire 

Axeman-Anderson 

Ariston 

Armstrong 

Biasi 

Bryant 

Buderus 

Burnham 

Carrier 

Central Boiler 

Centurion 

Clare 

Boilers Central Air Furnaces Heat Pumps Filters Subscribers 

Package Terminal Air Conditioners (PTAC) 
Did your local HVAC contractor suggest a PTAC Air 
Conditioner (Package Terminal Air Condlioner), but 
neglect to explain what one is? Often used in the 
hospitality industry, a PTAC is a self-contained air 
conditioner installed through-the-wall of rooms with an 
outside wall. One PTAC is installed for each room, and 
the occupant of each roam can control the temperature 
of that room independently from other rooms. Some 
PTAC units include an optional heating unit as well. 

, 

Heatina Svste m Estimates 
Find Top-Rated Furnace Pros in Your 
Area. Get 4 Free Bids Today! 
", . .  5, , ,  ' c <  , , , .  , 

Which Central AC is  Best? 
We do the research so you don't have 
to. Central AC Reviews. 

. . , ,  

A i r  Conditioners 
Get Expert Reviews of  Top Air  
Conditioners from Consumer Reports 

, , . , ~ , ' .  ~ 

How Cost-effective are They? 

Because PTAC units are typically installed in 
rooms with a wall leading directly to the 
outside, they don7 require ductwork, which 
can substantially reduce both installation cost 
and the amount of space needed for 
installation. However, they are typically less 
efficient than central air conditioning systems, 
which increases their cost over time. 

What is the best climate for 
PTAC Air Conditioners? 

Moderate climates are best suited for PTAC Air Conditioners. Severe cold or hot weather will 
overwork the unit, compromising its efficiency 

Advantages 

- Inexpensive to purchase per unit Because PTAC Air Conditioners are purchased on a 
per-room-needed basis, you need only buy the units one at a time. 

- Inexpensive to operate Because PTAC Air Conditioners are self-contained units that heat 
each room individually, you only use the amount of energy that it takes to heat or cool a 
room unlike other heating systems, such as central heat and air that heat or cool an entire 
house. 

- Energy Efficient You won't waste energy by heatinglcooling rooms that are not being 
used. 

Disadvantages 

Purchasing can be costly if buying several units at a time to heaffcool the entire house. PTACs 
are oflen noisier than comparably powerful mini-split air conditioners. 

Which companies make PTAC Air Conditioners? 

Several companies manufacture PTAC Air Conditioners including: 

A 7-cl4 5 0  



Coleman 

Columbia 

Comfortmaker 

Daikin 

Dayton 

DeLonghi 

DMO Industries 

Dornback 

Ducane 

Dunkirk 

Emerson 

Evcon 

Fedders 

Friedrich 

Frigidaire 

Fulton 

General Electric 

Gibson 

Glowcore 

Goldstar 

Goodman 

Haier 

Hallmark 

Hamilton Engineering 

Heii 

Homart 

lntertherm 

Janitrol 

Keeprite 

Kenmore 

Kerr 

Laars 

Lennox 

Luxaire 

Maytag 
Mitsubishi 

Munchkin 

Newmac 

Olsen IAirco 

Oneida Royal 

Parker 

Payne 

Peerless 

Pennco 

Arnana 

* Amcor 

* Carrier 

* Fedders 

* Friedrich 

* Frigidaire 

* GE 

lslandaire 

* LG 

* Sanyo 

GE Zoneline Saecials 
GE Zoneline at discount prices Request a quote 
from our website 

, .! . .,I:,.. * I,,,, ~ I .,: . .  

Portable Air Conditioners 
Sales & Rental: Lowest Prices Server Rooms 
Offices, Industrial 

.... i ., ,l,l~., ,..,,,, 

Central Air Prices 
Compare Local Central AC Experts. Get Multiple 
Cooling Quotes Today! 
,- :,:, ~ 1 ,; 1 I ,I>! , ,.,l 

Ads by c:ouglc 

2 n - N u . u w  fimacrmrnnare com/~ir-mn~itinnern/ntac.html 

rage L or j 



a 
e 
0 

AIR CONDITIONER 
REPAIR AND REPLACEMENT EXPENSE 

0 2/09/2003 Repair Air Conditioners 
0 2/12/2003 Repair Air Conditioners 
0 3/02/2003 Repair Air Conditioners 
0 3/20/2003 Repair Air Conditioners 
0 6/26/2003 Repair Air Conditioners 
0 7/02/2003 Repair Air Conditioners 
0 7/23/2003 Repair Air Conditioners 
0 4/13/2004 Repair Air Conditioners 
0 4/27/2004 Repair Air Conditioners 
0 6/19/2004 Repair Air Conditioners 

7/16/2004 Replace AC Compressor 
0 7/28/2004 Repair Air Conditioners 
0 8/24/2004 Repair Air Conditioners 

9/08/2004 Repair Air Conditioners 
9/17/2004 Repair Air Conditioners 

0 10/22/2004 Repair Air Conditioners 
0 5/15/2005 Repair Air Conditioners 
0 7/06/2005 Repair Air Conditioners 
0 7/24/2005 Repair Air Conditioners 
0 8/18/2005 Repair Air Conditioners 

9/02/2005 Repair Air Conditioners 
11/11/2005 Repair Air Conditioners 

0 3/18/2006 Repair Air Conditioners 
0 6/11 /2006 Repair Air Conditioners 
0 7/3 1/2006 Repair Air Conditioners 
0 8/18/2006 Replace AC Compressor 
0 9/02/2005 Replace AC Compressor 
0 10/12/2006 Repair Air conditioners 
0 11/15/2006 Repair Air Conditioners 
0 2/08/2007 Repair Air Conditioners 
0 5/22/2007 Repair Air Conditioners 
0 6/12/2007 Repair Air Conditioners 

6/30/2007 Repair Air Conditioners 
0 7/18/2007 Repair Air Conditioners 
0 8/09/2007 Repair Air Conditioners 
0 8/30/2007 Repair Air Conditioners 
0 9/06/2007 Repair Air Conditioners 

11/06/2007 Repair Air Conditioners 
0 3/03/2008 Repair Air Conditioners 

$160.00 
580.00 
420.00 
144.38 
40.00 

145.45 
100.00 
49.95 

108.00 
264.95 
106.50 
146.50 
106.50 
94.50 

107.45 
264.95 
63.98 
97.00 

240.59 
258.50 
170.50 
196.45 
80.00 

292.00 
427.60 
100.95 
170.50 
121.95 
120.00 
85.25 
40.00 

160.00 
133.00 
99.92 

258.70 
150.50 
150.50 
311.00 
96.95 



4/17/2008 Repair Air Conditioners 80.00 
0 6/15/2008 Repair Air Conditioners 395.50 
0 8/07/2008 Repair Air Conditioners 150.00 

8/31/2008 Replacement AC Units 1,861.00 
0 12/05/2008 Repair Air Conditioners 40.00 
0 3/06/2009 Repair Air Conditioners 40.00 
0 3/25/2009 Repair Air Conditioners 80.00 

7/01/2009 Repair Air Conditioners 164.00 
9/02/2009 Repair Air Conditioners 160.00 
9/14/2009 Repair Air Conditioners 227.50 

0 9/23/2008 Replacement AC Units 1,861.00 
10/06/2009 Repair Air Conditioners 45.55 

0 10/21/2009 Repair Air Conditioners 40.00 
10/2 1/2009 Repair Air Conditioners 167.20 

0 11/13/2009 Repair Air Conditioners 60.00 
0 12/15/2009 Repair Air conditioners 
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FAX COVER SHEET 

DATE: July 10,2006 

TO: John Ld'orra 

FAX: 602-542-2 I29 

RE! Lynn JNiecler 

FROM: Angela Allison 

COMPANY: APS 

PHONE#: 602-250-2280 

# OB PAGES: 3 

Angela 



RMS Vatage Minute Histogram RepPrt 

START: Jun 21,2006 18:20:43 
STOP: Jun 27. ma6 14:25:44 
Duration: 5 Days 23:05:0I 
Firmware Version: 2.411 Unil Type: iVP300 
6oWareVersion: l.W, Serial No.: 16097 
FILE MAME W:\RvNI Data\PMl\Oila BendMmsrica's Inn ScaR's at SES, 6-28:kf 
VOLTAGE SCALE FACTOR: rl .QQ 
CURRENT SCALE FACTOR: Xl.00 
CURRENT RANGE. IO00 Amps 
STRIPCHART INTERVAL: + Minute 

UOJta$p Minutes 
volts Cnannel Channel Channel 3 

0 
1 
2 
3 

197 
198 
198 
200 
201 
a02 
203 
204 
205 
2m 
207 
208 
209 
210 
21 1 
212 
213 
214 
21 5 
216 
217 
21 6 
21 9 
220 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

96 
436 

?19l 
1574 
1796 
1086 
1108 
843 
3% 
66 
25 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

47 
232 
621 

1207 

1556 

1136 
649 
188 
33 

0 
0 
0 
0 
Q 
Q 

leos 

i i oe  

0 
0 
0 
0 
0 
0 
0 
9 

74 
21 6 
608 
892 

1474 
1116 
E82 
876 
525 

04 
3 
0 
0 
0 
0 
0 
0 
0 
0 

1834 

NO.328 Dm2 
ND.661 D82 
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RM6 Voltage Minute Histogram Reparl 

START: Jun 21, 2006 15:20:43 
STOP: Juri 27.2006 14:26:44 

Fiwwara Versiop: 2.41, Unit Type: iV/600 
S o h a w  Version: 1.84, Serial No.: ?E497 
F I E  NAME: W:\KVM Dala\PMI\Gila EandMmsflca's Inn $C&s at SES, 6-28.isf 
VOLTAGE GCALE FACTOR: x1.00 - 
CURRENT SCALE FACTOR; xl.00 
CURRENT RANGE: 1000 Amps 
STRIPCHART INTERVAL: 1 Minute 

voltage Mlncrtes 
va%s Channel Channel Channel 3 

Ds?&cn: 3 gay4 23:05:01 

a 0 0 W 
1 0 0 0 
2 0 0 0 
3 0 0 0 

1 97 0 0 0 
198 0 0 0 
198 0 0 0 
200 0 0 9 
201 0 0 74 
202 0 0 218 

204 0 47 592 
205 0 232 1034 
206 0 621 1474 

208 5 1806 992 
209 98 1555 876 
210 436 i i o e  525 
21 1 l l 9 l  1136 a4 
21 2 1574 649 3 
213 1796 l e e  0 
214 1085 33 0 
2f5 1100 0 0 
216 843 0 0 
217 354 0 0 
218 66 0 4 
219 2s 0 0 

, 220 0 Q 0 

203 0 3 ses 

- 201 - - 0- - 1297- - i i t e  - 

858.5 858Y 858Y KfaJ n?in&-e5 

. D Z O J O  b105 M i i u f e s  less j i S o  208Vo[+r 
0% Zr.6 71.1 % Percev,f o f  ft'm.e l e s s  fi,,, 208 \ te. lfz 
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e 
a 
a 
e 
a 
e 
e 
0 

e 
e 
e 
e 
0 

0 

e 

e 

a 

a 

a 
a 
e 
0 
a 
e * 
e 
0 
e 
e 
a 
a 

a 

a 

a 
4 
4 
4 
4 
4 
4 
4 

07/18/2006 01: 57 . .  

Iieader Report  
__c__ 

START: JUn 13, 2006 17:08:19 
STOP: YUn 27, 2006 1 4 ; l . q ; 3 2  
Durat ion:  13 n a p  21:116:13 
Firmware Version: 2.41, U n i t  Type: Iv/600 
S o f t w a r e  Version: 1.04, Serial NO.: 16093 
FXLE NAME: W:\RVM Data\PMI\Gila Bend\herica,s ~ n n  Greg's  Recorder, 6 - 2 ~ . i ~ f  
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mra t ion : 2 My8 18:39;36 

Ian 138 22.iaE 

F m m ~ :  Li.ao 
B FACTOR! x1.00  k 

JGEi A O V D  junpunpe 

J L T S E :  CVBnra rapartecl 
r C N N G E :  3 5 1  evence 
events reported. 

cutral  rewortsd. 
;E: 1600 evente 

INTERVAL: 1 Minuce 
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a l5 
16 ' 17 
18 ~~ 

e 19 

22 

20 
21 

23 
I) 24 

27 

25 * 26 

0 28 
29 a 30 

4 31 
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APS MEDIATION 
JOHN LaPORTA, MEDIATOR 

LYNN WHEELER, AMERICA'S CHOICE INN &SUITES 
ANGELA ALLISON, SENIOR CUSTOMER ADVISOR, APS 

KEN WOLFE, SOUTHWEST VALLEY MANAGER APS 
CHRIS WEATHERS, SENIOR CONSULTING ENGINEER, APS 

TRISH MEARE, APS 

JOHN LaPORTA (JL): My name is John LaPorta. I am a Public Utilities 
Consumer Analyst with the commission. I am not here to represent any party to this 
mediation. Okay. I am not here to offer suggestions or opinions of any kind. I am just 
here to mediate, okay. The parties for today's mediation are Mr. LW Wheeler who 
represents America's Inns and Suites in Gila Bend Arizona. Is that correct Mr. 
Wheeler? 

LYNN WHEELER (LW): America's Choice. 

JL: America's Choice. Okay. 

LW: America's Choice. That's right. 

JL: Okay and his contention is that APS, his electric provider is not supplying 
him enough or proper amount of voltage to run his business. 

LW: Correct. 

JL: Correct. Okay. Representing APS is Angela Allison who is a senior 
customer advisor who works in the Consumer Advocate Office of APS. Also present is 
Mr. Ken Wolfe. Ken can you give us a reply on that. 

KEN WOLFE (KW): Southwest Valley, manager for APS. 

JL: Okay, and you sir? 

CHRIS WEATHERS (CW):Chris Weathers, I am senior consultant engineer 

JL: Okay. And also present for today's mediation is a co-worker of mine who 
is sitting in the back of the room, LW Combs (laughing) who is here just to represent 
and also observe today's proceedings. Okay. I will ask everybody before they speak 
and I am going to ask Mr. Wheeler to speak first, okay. To identify themselves for the 
tape-recording purposes, so we know who they are. If we have a demonstration, I ask 
you to visualize that because again you are going to be taking into a tape recorder, 
okay, so hopefully we can all see what is going on. So, at this time, I will turn the floor 
over to Mr. Wheeler and I will let him explain his situation and what he is looking for to 
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resolve this. Mr. Wheeler? 

LW: Yes. My name is Wheeler, America's Choice & Suites, property manager 
and park owner. The only thing I am looking for is to get the proper voltage that I am 
supposed to be getting, which it has not been happening that way. I do understand, I 
have brought; this is just a short summation by this gentleman here. 

JL: And who is that Mr. Wheeler? 

LW: This is Geiger Electric who certified, and as far as I can make out, his 
qualifications are very good and I think he sums it up there pretty much that the 
equipment I have will not operate. 

JL: These are the electricians, Mr. Wheeler? 

LW: Yes. mmm-hmm .... l meant yet to make copies of it, but my. 

JL: That's okay. 

LW: ... copier ran out of ink. 

JL: We can make them for you; there's no problem. All right. 

LW: And I don't have a letter from him. But I can give you his.. 

JL: He's got his address and phone number down here in the bottom too. 

LW: Yes, mmm-hmm. 

JL: So it's on the bottom of the letterhead 

LW: Yes. 

JL: His name is on (inaudible) there. 

LW: Okay, Electrical Decisions Incorporated and that is Michael Burgett. 

CW: I know, Michael Burgett. 

LW: You're familiar with him? 

CW: Yeah. 

LW: He also was referred to me as being very competent. 

CW: He is. 
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LW: And he's a real nice guy on top of that. 

JL: Did you want us to supply his phone number? 

LW: The phone number on that is 602-275-4365. Now, in speaking with Mr. 
Burgett, he was going to try to get out there this last weekend but he could not make it. 
He said, "go ahead" and he'll get out there as soon as he can and he can go over what 
the electrician has suggested. He said all of them, all the suggestions he has made are 
pretty much in line with what you are talking about as far as raising the voltage up and 
to cut to the quick here, in discussing with Mr. Geiger, he said there's three different 
ways that you can accomplish what you want here. Number one is to use a step-up 
transformer. 

JL: Mmm-hmm 

LW: Is I believe the correct term on that which is putting a transformer below 
each circuit breaker box to bring the voltage up to what we need. 

JL: Mmm-hmm 

LW: Now, he also, excuse me, he also went through everything I have got inside 
there. 

JL: Okay. 

LW: And he said he wouldn't have be done that way, but he said the way it is 
configured, he said you could put in 240 and it would not be, the expense that I had told 
you before. And he said I apologize for that but he said just from what you told me and 
to make a short comment there, he indicated that all the boxes were connected with 
conduit so that you could go through and rearrange the different circuits there that need 
to be changed out. The third, he said, would be to bring the transformers off the pole, 
bring them down, put them on the ground. He says that way you would have controlled 
the actual amount of power coming in because they do have taps on them. So there is, 
other than APS to bring the voltage up, that's the three suggestions that are being 
made. 

JL: Would somebody from APS like to reply that? 

KW: Some, just a couple, I've got some questions. 

JL: Ken, identify yourself. 

KW: I'm Ken Wolfe with APS. 

JL: Okay. 
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KW: Do you know, and this is excellent. This is the kind of stuff that we are 
looking for in the consultants and from the engineering, on your equipment on your side 
of it, because we are not ... APS is not familiar with all the different pieces of equipment 
that you have operating at your facility. The units that we are talking about, you are 
having problems with, is it the window units? Is it the air conditioning only, or what 
pieces of equipment seem to be causing the most problems for you? 

LW: The air-conditioners and the ice machine. 

KW: Okay. The AC units and if I remember from previous conversation you said 
you have 41 of those? 

LW: No, I have 56,58. 

KW: 58, huh? 

LW: 58, around there. 

KW: Okay. 58 AC and those are the under the window kind of units. 

LW: Right. Wait a minute. Let me count up here right quick, so I am not 
misleading you. 

KW: That‘s okay. All right. 

LW: 72 to be exact. 

KW: 72 unit? And now these are all ... they’re the same type of unit? 

LW: Yes, mmm-hmm. 

KW: And they’re all, what is the voltage of them? 

LW: They are set up for 208-230. 

KW: Okay. 208-230. Now, let us talk about that just a second. When we say 
208-230, there’s a couple of designations that are very confusing in the industry. And 
we just want to make sure and clarify what it is. And we may, you may or may not 
know, there is a kind of unit, when you designate 208-230, that means that they operate 
at 208, or they operate at 230. That‘s one generalistic way of describing 208-230 unit. 
Or, which means, in that situation, is that you have the option as an owner to connect 
them to your wiring scheme at 208 volts or at 230 volts. So, you actually have to 
choose which voltage you want. Or they’re rated at an operating range of 208 to 230. 
And it is real important to know which type of scenario we are dealing with there. 
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LW: Right. Mmm-hmm. 

KW: The ... so we got 72 AC units, in the 208-230 single phase, and that's the 
operating range. And you mentioned you had an ice machine? 

LW: Correct. 

KW: So, ice machine. And that's how many units are those? 

LW: Justone. 

KW: One. And what is the ... voltage? 

LW: Basically, the same thing. 

KW: A208. 

LW: 208. 

And it's real important to understand. Is it the range 208-230? 

LW: Range 208-230. 

KW: Okay. And is it that also single phase? 

LW: Yes, mmm-hmm. 

KW: Okay. And then you mentioned a...you did say you had a piece of 
equipment that is operating at three phase? 
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LW: Yes, the washers. 

KW: The washers? 

LW: The washers. Mmm-hrnrn.. 

KW: Right. 

LW: They’re Hitch ... and I cannot spell that for you. 

KW: That is okay. And how many of those units you have? 

LW: Two. 

KW: Two. And those are ... those are real ... those are 208 volt, three phase 
units? 

LW: Right. 

CW: Or does it say 200 volts on the nameplate? 

LW: No,208. 

JL: Okay. 

LW: Let me clarify, and I think I see where you are going here. Somebody had 
mentioned, somebody had called and I do not have his name. He caught me at a bad 
time, and I was doing something else. These units do not have taps on them per se. 

KW: Right. Okay that‘s important to know. 

LW: The. ..in talking with the compressor, motor people, he says they don’t 
have taps. He says, “We build those in.” That‘s why they’ve got the range of 208 to 
230. 

KW: Right. 

LW: And he said, “We understand that you are going to have spikes. And we 
build in for that. In other words, it can spike down, it can spike up.” He said, “It‘s better, 
much better for spike up. They handle that, or tolerate that better than to spike down.” 
But, he said, “There is no problem with them spiking down and coming back up.” He 
said, ”The problem, from what you are telling me lies in the time that they are below that 
208 voltage. 

KW: Right. 
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system, the motor, the NEMA standard nameplate voltages will be 460. On a 2400-volt 
system, the NEMA voltage will be 2300. On a 240-volt system, the NEMA voltage 
would be 230. This is the motor nameplate. On a 208-volt system, the NEMA voltage 
on the nameplate, the standard voltage will be 200. So, what you notice is the voltage 
on a motor nameplate is always a little bit less than the nominal of voltage. In fact, you 
go back 40 years ago and voltages on motors at 460, was 440, because they used to 
park the transformers in the back of the building and long run a cable, on the voltage 
drop. If you took a national average, the voltage is around 460. Now, we are putting 
unit stations right in the building, shorter feeder lengths, and so if you took a national 
average, it is around 460. 

So, NEMA stands for National Electric Manufacturers’ Association. And one of 
the requirements to meet NEMA standards is that a motor must last and have a 
satisfactory life for plus or minus 10% voltage. In other words, you could have 460 volts 
minus 46 volts, and that motor should last its normal number of years. So, to meet 
NEMA standards, a motor should operate plus or minus 10% and not have problems. 
Now, a motor with 208, slant 230, is not a NEMA standard motor. They are out there in 
the industry, but it is not a NEMA standard motor. And what happens is with the utilities 
when you look at the Arizona Administrative Law Code, it says we must meet ANSI 
standard 84.1 and range A and ANSI standard 84.1 says, “Utilities should maintain 
voltage within plus or minus 5%.” So, plus or minus 5% of 208, and they say, for ... and 
they don’t define how long, but for periods of time, utility can be in range B and the 
voltage could be as a low as 91.7% of the 208 volts. And yet that is not considered 
abnormal or bad voltage. 

Now, utilities try to get out of range B and get it back into range A and maintain 
plus or minus 5%. I put together just a little handout last night that maybe you can 
share with Mr. Wheeler. With trying to, you know, put this in writing, and I see Mr. 
Wheeler, you have what is called the SBIMA curve. And the SBIMA curve basically 
says, you know, you can operate outside of a range for very short periods of time, 
microseconds or milliseconds and not have a problem. That mainly pertains to 
computers. But if the low voltage or the high voltage lasts for too long, you can have 
problems. 

Now, it turns out high voltage can be just as bad as low voltage. Normally, as 
you lower the voltage to the motor, it draws more current and that is bad for it because 
there is more heat and that takes life out of the insulation system, causes the motor to 
fail. Normally, when you raise the voltage a little bit, it draws less current, except if you 
raise it too much, and then it actually starts drawing more current. The core saturates. 
In order to get the flux, it draws even more current, and so both high voltage and low 
voltage can be bad for a motor. But NEMA standards and for the vast majority of 
motors say that you should be able to operate that motor with no loss of life, plus or 
minus 10%. If it met NEMA, National Electronic Manufacturers Associates Standards. 

So, that is the vast majority of motors meet NEMA standards. Now, they’ve got 
this motor out there, 208 slant 230, and like Ken said, you know, some motors means 

Page 8 of 34 
Attachment #18 



e 

e 
e 

e 

0 
e! 
e * 
e 
e 
e 
e 

e 
e 
e 
0 
0 
0 
a 
e 
e 
e 
e 

al 
e 
a 
0 

e 
e 
e 
e 
0 
e 
e 
e 
e 
0 

a 

e 

e 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

230 but no lower than 208. If you are lower than 208, you can expect problems. Other 
motors attempt to sort of be somewhere in between and what happens is that if you're 
on a 208 volt system and the voltage happens to be on the low end, you are gonna see 
high current. So, as a power quality engineer in an earlier job I had with APS, I 
probably had, over that period of time, 15 calls on a similar problem. We have a 208 
slant 230 volt motor. It's tripping out all the time, on overload. It is burning up, and the 
solution, I'm just talking from an engineering standpoint, is to either replace those 
motors with 200 volt motors, which will run just fine on a 230, 208 volt system. You 
could have 10% below 200 volt. 

In other words, you could have 180 volts on the utility system, and that 200 volt 
motor on a 208 volt system, if it met NEMA standards, would operate just fine. But you 
put a 208 slant 230 on a 208 volt system, and if it's a little bit on the low side, but still 
within acceptable range, you can expect to have serious problems. So, as you talk 
about the solution, one way is to convert your system to a 240-volt system, and then, 
certainly, a 230-volt motor on a 240-volt system would not have problems. Another way 
is to use what's called a buck-boost transformer. And it's cheaper than a normal 
transformer because you don't have two windings. It's an autotransformer. 

And I'm thinking if all the units are on a single feeder, or may be three or four 
feeders; it's not like you would have to put one on each unit, but back where you have 
your service entrance section. An electrician could install a buck-boost transformer and 
set it on a tap that would raise the voltage and this, then would solve the problem of the 
motors overheating because they are drawing too much current at low voltage. So, 
what I'm saying is that there have been lots of problems in the industry and NEMA is 
gonna address this. They just have not gotten around to writing on this specifically, but 
it is noted that this is ... and if you go out on the Internet and surf the Internet, you'll see 
lots of documents talking about this problem. And I cannot tell how many ice cream 
shops, other places. 

And what is significant to me is you have not had problems with your three-phase 
commercial washers, which I would venture to say, if you looked at the nameplate on 
the motor, it says 200 volts. And, you know, they're lasting just fine. But I would think 
the ice machine, which says 208 slant 230 on the nameplate and all the window units 
that say 208/230 would have problems on any Utility's 208 volt system. Because, you 
know, the voltage tends to be high at night, as the load goes down, less current, less 
voltage drop. During the day, it tends to get low, as load turns on, more of a voltage 
drop. So, the voltage is gonna fluctuate every second, every minute of the day and 
what Utility tries to do is to keep in a plus or minus 5% band. Now, that range A doesn't 
pertain to transients. For example, every time you start one of your air conditioners, the 
voltage is going to drop. I mean, I do not know if you have ever noticed at home. When 
my wife turns on the iron or the heat pump in my house comes on, I see the lights dim. 

LW: Yeah. 

CW: So every time when one of your window unit turns on, there's a normal six 

Page 9 of 34 
Attachment #18 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

times rated current, in rush current, that will cause the voltage to go even lower than 
what is range A. It lasts for a few seconds until the motor accelerates up to speed and 
then the voltage goes back up. That should normally not effect the life of the motor in 
any way. Now, if the voltage drop is too much, it can cause the voltage to drop so low 
that motors will drop out. And Utilities, actually working with our customers, we do 
what‘s called a Flicker study. If our customer is gonna put a large motor on our feeders, 
we’ll say, “You’ve got to limit the starting current to this many amps. Otherwise, the 
voltage drop, the transient voltage drop that you cause ...p ut on our feeder, will cause 
other customers to have problems.” And so, we insist, that they draw no more than a 
certain amount of starting current. 

So, some of the voltage transients are actually probably caused from one of your 
72 units. Every time one of those units turns on, there is an inrush at six times rated 
current. The voltage will certainly drop, for, you know, half a second, until the motor 
accelerates up to speed. So a lot of those voltage transients are coming just from 
starting your own motors. But, looking at the waveforms that Ken had, it appears we‘re 
operating at a pretty good voltage. And the motors should not have problems with that 
voltage. Now, if we were to raise the voltage, at night, we could have just the opposite 
problem. We could have too high of a steady state voltage, that would cause your 
motors to draw, like I say, normally the current will go down as the voltage goes up and 
then you reach a point, and suddenly, there’s a lot of current flowing. Actually, much 
more than with current at low voltage, and you can quickly burn out a motor there. So, 
in looking at the voltage that Ken has, it seems to me it’s acceptable voltage within the 
administrative requirements of the ACC. There’s actually a law that says we will try to 
maintain voltage within 4.1. (inaudible) 4.1. It appears to me that that voltage looks fine 
and a 200volt motor, would not, on a 208 volt system, which is what should be used, 
would not have problems with that ... that voltage. But I can well believe, because I’ve 
seen it, you know, at least 15 times in my carrier at APS, people with 208 volts, slant 
230 volt motors, which is not a NEMA standard. You won’t ... that is not ... that doesn’t 
meet any standard whatsoever. It‘s built. It is available commercially. You can go out 
and buy them. You have them. 

But they tend to have problems on a 208 volt system. They tend not to have 
problems on a 240 volt system. So one of the suggestions to convert to 120-240, would 
probably solve that problem. But that maybe an expensive solution. I’m wondering, 
depending on how your feeders are configured out of your service entrance section, if 
you only have, lets say, two or four feeders that feed all 72 units. Maybe one feeder 
feeds 12 or 20. Another feeder feeds another 20. It‘s just a buck-boost transformer on 
that feeder, raising the voltage to just the window units, wouldn’t that solve the problem? 
Without having to replace all the motors in the window units? 

LW: I can’t answer that. 

CW: But Mike Burgett is a good engineer. I can tell ... I know. I‘ve worked with him on 
lots of things. And ... 

Page 10 of 34 
Attachment #18 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

KW: Maybe what we do, as to making schedules match and everything, as to 
where there would be ... if Mr. Burgett ... am I saying his name right? 

CW: Yes, Burgett. 

KW: Is going to be coming out to your property and taking a look at it? 
Perhaps after he reviews it or ... I don’t know, if Chris is ... we’ll have to make it out. But 
we can certainly have a conversation between the two of them and work our way 
through this? Because we definitely want to get this solved, there is no doubt about 
that. 

LW: Well this is something. To be honest, I spoke with Mr. Burgett yesterday 
and I told him, I said, “You know, I don’t want to hurt your feelings Mr. Burgett, but it 
seems like an electrical engineers, attorneys, doctors, there is, you take one problem, 
they’ve got three different answers. I mean, you bring three different, which ever of 
them in and none of them will agree. Why is this? 

CW: You know, our senior vice-president in charge of Palo Verde said his 
daughter just graduated from law school. He said, “I don’t know where I went wrong, 
but I hope you don’t put engineers in the same bucket with lawyers.” You know, as an 
engineer, we just try to state the facts and not give you three different answers. There 
is only one right answer. But you know, motors are ... utility systems are designed to 
have varying voltage. There’s no way a Utility can maintain constant voltage because ... 

LW: I understand. 

CW: as people turn on things, you know, the voltage drops and so forth. 
Likewise, I mean every time current flows in a system, the voltage drops. So, every 
time you start one of your window units, the voltage does drop until that unit accelerates 
and is running at normal speed. And that‘s just normal. I can tell you 65% of all the 
megawatts we sell go out there to run motors. So, motors have to be designed to 
operate within a range of motors. And the standard for this country, the NEMA standard 
is plus or minus 10%. Every NEMA standard motor should be capable of operating 
10% below its nameplate voltage, and 10% above its nameplate voltage without any 
loss of life. That is the NEMA standard. 

Now, you happen to have a motor that is not a standard voltage. It is not a 
NEMA standard. If you go out on the Internet and look at NEMA standard voltages, you 
will see that the standards are the kind of voltages I have up there and you will notice 
that the voltage on motor nameplates is always a little bit lower than the nominal voltage 
of the system. Because motor manufacturers realize that the voltage out by the 
terminus of the motor will be less than the voltages at the transformer. That motor 
voltage is a full load nameplate voltage and so when you turn the motor off, the voltage 
tends to go up. And then when we turn the motor on, it tends to drop a little bit. A 200 
volt motor on a 208-volt system would run just find at 180 volts, f we were that low. 
Which we would not want to be that low, but that motor should last its normal life. Now 
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anytime a motor draws more current than rated current, the temperature goes up and 
the rule of thumb I remember is for every IO-degree increase in temperature centigrade, 
the life of the insulation goes down by one half. And, let me ask you, when you replace 
those motors, are you rewinding them and buying new motors? 

LW: New. 

CW: New motors 

LW: New. 

CW: You know, unfortunately, you would be much better off. The next time a 
motor fails, you would be much better off replacing it with the 200 volt motor and not a 
208 slant 230 volt motor. A 200 volt motor would be a standard NEMA motor and ... 

LW: But these ... that is not applicable in this situation, because they don’t have a 
variance. I mean, you’ve got to buy what was in there. They do not make a 
compressor. 

CW: That particular manufacturer does not make ... 

LW: Yeah. 

CW: ... a replacement motor? 

LW: I mean, you’ve got Amana and you’ve got Fedders. And I am having 
problem with Fedders right now in getting compressors, because they stopped making 
that compressor. 

CW: Okay. 

LW: So, now, I’ve got to find one that will fit in there. But it ... but, let‘s ... I’m 
somewhat familiar with NEMA, but comes from ANSI, basically range A service voltage 
range is plus or minus 5% of normal, right? 

CW: Yes, of 208 

KW: Mmm-hmm. 

LW: 208. Well, range A, the currents of services voltages outside of these limits 
should be infrequent. 

CW: Now, if they’re talking about steady state voltage, the steady voltage, but 
every time you turn on a motor, that motor is going to drop well, and that ANSI 84.1 
does not pertain to transient voltages and every time you start a motor, it typically draws 
six times rated current, and the voltage will drop way out of range B but then come back 
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up. But that kind of momentary voltage, at the starting of a motor should not effect the 
life of a motor. It is such a short duration that it does not affect the life of the motor. 

LW: It will affect the life of the motor as long as I am basically at 208 on a 
continuance. 

CW: Well 208 plus or minus 5% 

LW: And this is his and this is yours. How many days here ... 

JL: Describe what we're looking at for the tape. 

LW: This is a RMS voltage and current ... 

CW: Right. 

LW: It means (inaudible). 

CW: Uh-huh. 

LW: And you've got Thursday, Friday, Saturday, Sunday, Monday, and Tuesday. 

KW: We're looking at ... what's the dates on there? June of 2006? I'm trying to 
read upside down. it's at the bottom. Yeah, it's right there. 

LW: Yeah. 

KW: Okay. 

LW: And as you see there, I have got one that's at 21 0. 

Kw: Uh, huh. 

LW: The next one, for those five to six days, 205. 

KW: Mmm-hmm. 

LW: For this one, I am down to 202. Continually. Now, that's the average 
voltage. That's way below 208. 

CW: Five, 95% of 208 volts is 197 volts. In other words, within range A, we can 
go down to 197 and that would be considered normal utility voltage, continuously ... 

LW: No, not continuously. Unless ... 

CW: Yes. 
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LW: This is off. 

CW: That is range A. Range A is plus or minus 5% steady-state voltage. Now, 
95% of 208 volts is 197.6 volts. 

LW: How come it says infrequently here? 

CW: What are you looking at here? 

LW: Standard. 

CW: Range A, the occurrence of service voltage outside these limits, they’re 
talking outside the plus or minus 5%, so they’re saying 197.6 would be fine, but now if 
you went to 195, you out of range A, and that should be infrequent. You could be to 
range B, and actually, range B, a utility could be in range B for four-five months and not 
be in disagreement with Arizona Corporation Commission requirements. But we try to 
maintain a plus or minus 5%. Now, we could maintain 197.6 and we are fully within 
ANSI 84.1. That ... that would be nothing wrong with that. 

LW: Well, there again, as I brought up, you got one engineer’s opinion, and you 
got another engineer’s opinion. You got certified electrician’s opinion. 

CW: Well, let me state ... let me go back and restate, we do want to solve your 
problem, but I think we have a...a misunderstanding of what we are trying to do. 

KW: You can see it says right here, for 208 volts, if the utility was down to 197.6, 
that would be okay. If we were as high as 218.4, if our ... as long as our voltage stays 
between those two numbers, we are in range A of 84.1. And ... now the NEMA standard 
says, you know, the motor should actually operate even lower than that, plus or minus 
IO%, so a NEMA standard motor would have no problems with this range of voltages. 
The problem is, is you don’t have a NEMA-rated motor, and what we’re trying 
to ... cutting to the chase, the whole problem is you got a motor that really can’t, doesn’t 
do well at less than 208 volts. We all agree with that. The problem is, is that our 
system, and the way we are required to operate, plus or minus 5%, allows us to come 
down below, down all the way to 197.6, and be within that 5% range. So, whenever we 
drop down below 208, and it does happen, I mean, you’ve got, you’ve got graphs of 
2006, and even our 2007 graphs show we are below 208, but within the 5% tolerance 
range. So, therein lies the problem. And I think what we have to get to is, okay, well, 
how do we fix that? And what we’re trying to do ... and you named off three good 
solutions. I think we’ve got ... I think we need to go back to looking at the solutions, but 
before we get going to the solutions, we just all need to understand and acknowledge 
the fact that you have a motor that doesn’t like operating below 208, but yet its within 
the 5% operating bands that we’re required, as a utility to be within. And then 
acknowledge the fact that when we do drop below 208, it‘s gonna happen. And so 
what ... then we have to move to one of the solutions to get your voltage up to where that 
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motor will be operational. 

LW: Fine. 

KW: That is the bottom line. 

LW: 

KW: Sure. 

I ask you one question. 

LW: Why can’t you give me 210 volts all three these? 

KW: It is not possible. 

LW: Why not? 

KW: On a constant basis. 

CW: At night, because at night, the voltage could then go up even higher. 

JL: Yeah. 

KW: And we’d be outside of range A on the high side. It is not possible to do 
that. And this ... this is on an average. And you’ll notice, one of the reasons why you 
see different voltage levels from your different phases, is because you have your 
motors, and this is good to see, actually, that he looked at how you’re balanced. Your 
references says you’ve got window units on B and C phase.. .we don’t know what you 
label as A and B and C phase. These are just ... we just connected the clamps to the 
wires. We don’t know how these match up to what your electrician has labeled A, B, 
and C, inside your meter panel. But, what is very clear is, looking at these, is we can 
see that which phases, see, this is almost flat. That tells me that it is not getting ... it‘s 
being impacted by motors being turned on and off. Whereas, this one is and this one is, 
so my gut feeling, and this is why we’d want to work with the electrician to confirm it, is 
we would venture a guess that most of your units are either here or here, And so you 
can see, as the motor. .. 

CW: But even trying to change them around, you still have problem. 

KW: Correct.. . 

CW: With our ... with our. .. 

KW: So where I’m going is that, this is why this one seems to be a little bit 
higher and these two seemed to be fluctuating is because these are the ones that are 
experiencing the on and off starts of your motor throughout the day, as the units come 
on and off, so we are able to ascertain, a little bit of information. Now, why can’t we 
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keep them up there? Couple of reasons. One is that you can see the results of the 
effects of turning motors on and off. It draws them down automatically. We can’t keep 
them up. Because on your side of the system, just the normal start and stop is gonna 
vary your voltage up and down. And then on the APS side of the system, we’re also 
impacted by all the other people that we talked about on motor side. So, we try and 
keep within that 5% band. Now, then you get into that, okay, well how can you, keep it 
in the 5% band? And that‘s what utility looks at. We put all kind of devices on our 
system to try and keep this in that band, regulators, capacitors banks and so forth. And 
then, you as a customer have options available to you to keep your equipment within 
tolerance bands, based on the kind of equipment and motors you find inside your 
facility. That‘s what we’re talking about here. I think we got two options. One was 
changing the voltage in the transformers to 120 to 240 volts, which will be compliant 
with the kind of motors that you have. It creates some other potential issues inside 
which we haven’t talked by yet. 

The other option is for the ... what Chris described is a buck-booster. It‘s an 
internal transformer that you would install on your side of the meter panel that would 
directly boost the voltage on those circuits which the air conditioners are located, which 
would keep it up above 208. But APS cannot keep it above 208 because of all the other 
influences that are going to cause the voltage to fluctuate. That is why we do operate 
within that 5% band. And, my concern when we start looking at the chart is that we 
were gonna to be outside the bands. And we’re pretty close. I mean, we get down to 
the bottom a couple of times, but we are not outside that band that would create an 
alarm in my mind that says we got a bigger system problem. So, everything ... that‘s 
good news, in terms of I do not have other customers downstream of you complaining. 
Because if we were outside the bands, we’d be hearing from other customers as well. 
But, so that helps us isolate it to something at your location. So, that’s what we’re 
focusing in on. Okay, what can we do to get this up to where your equipment will work? 

LW: Okay. I think we are all in agreement here. Forget the NEMA. 

KW: Okay. 

LW: NEMA does not come into play here. 

KW: Well, you don’t have NEMA rated motors, so they ... 

LW: I don’t have NEMA rated motors. I can’t get NEMA rated motors. They 
don’t make NEMA rated motors for the product that I have. 

KW: Okay. So we are dealing with the 208 to 230 volt. 

LW: We’re dealing with the 208, 230. Alright, you’re saying, you can operate 
continuingly at 197.6 up to as much as 218? 

KW: Yes. 
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CW: Mmm-hmm. 

LW: I’m asking you why cannot we raise this up to 218, because you can 
operate there? 

CW: Well, because if we did raise it up, then at night, there’s a good chance it 
might go 240, some high ... much, much higher voltage than we would like to see that 
could damage the motors on your washer, and affect other. And also the 120-volt 
circuits. 

KW: Yeah, 120 volt circuit‘s up high enough. 

CW: That’d be way too high and the things that you have plugged in there, 
incandescent lights would be going like flash bulbs. So it ... the danger is that if we 
change the tap on our transformer, that there’d be times when the voltage would be way 
up above, maybe even range B for 84.1. So, we’ve got to be able to accommodate the 
voltage fluctuating up above and below. 

KW: That’s the problem 

LW: Well ... 

KW: And that‘s when we talked about going to the 120,240 volt system and 
what the impacts would be to the system or the other option is putting that buck booster 
on your equipment, to keep it up internally. That would just, you know, work inside your 
facility. Excuse me. 

LW: Let me pose this question. 

CW: Sure. 

LW: Why did I start having problems three years ago? Why? The hotel is 15 
years old. Why didn’t we have problems 15 years ago? 

KW: It might have been that our voltage was a little bit higher. You know, just 
marginally higher 15 years ago, and as Gila Bend grew and what not, it came down a 
little bit. It could be many other reasons. 

LW: I’m gonna call you on that. 

KW: How old are the units? Well, how old are the units? How old are these 
units that you’re.. . 

LW: The Amanas are five to six years old. 
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KW: About five or six years ... 

LW: The Comfort-Aires are three years old. 

KW: Okay, so you have got two brands in there. 

LW: Two brands. 

KW: So, they’re three to five years old. 

CW: You know, motors just don’t suddenly fail because the voltage is low. What 
happens is they draw more than rated current. And, typically, as the temperature goes 
up, that rule of thumb is for every doubling of the ... of every IO-degree increase in 
temperature, the life of the insulation goes down by one-half. So, what could have been 
happening is that these motors were overloaded five years ago, but it took until now for 
the insulation system to finally get to the point where it failed. So, this could have been 
going on right from day one. 

JL: How long have you had the motel, has it been the management.. 

LW: I have had it for seven years. 

JL: You’ve had it for seven years? 

LW: And we’ve had it for seven years, but ... let‘s go back. You made a comment 
there. I want you to explain that. We might have had more voltage coming out at that 
time. 

CW: You know, as I think about that, it‘s more likely that we had the same 
situation then, but your motors were drawing more than rated current, and the insulation 
was aging faster than it should because of that. Because you had the wrong piece of 
equipment on a 208 volt system. 

LW: The other air conditioners I had lasted 15 years. 

KW: What were ... We don’t know ... what were those motors rated at? 

LW: 208-230. 

CW: And there’s a big difference in motor manufactures, like with ... 

LW: I have got two here. I’ve got Amana and Comfort Air. 

CW: Like I said, some motors have more iron and more copper and better 
insulation. I mean, there’s all classes of insulation B, C, F, I mean. So ... 
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LW: Well ... 

CW: It‘s a complex situation to figure out why one might last you know 15 years 
and another fail. 

LW: That might be. But, I mean, that doesn’t ... 

KW: But you see our dilemma. If we raise the voltage, then some of your 
customers plugging in a shaver or something in a 120-volt socket, would have way too 
high a voltage, possibly. And so we don’t want that to happen either. 

LW: What is my average here? You tell me. What is my average on a 120? 

CW: Well, it is hard to average that out, but I suppose you could be aligned 
somewhere in here, and it looks like it‘d be a little bit lower than 120. This one looks like 
it might be right around 120. And then understand that for us to raise the voltage, we 
raise the voltage in all three phases. We don’t have the ability to just raise the voltage 
on phase A or just B or just phase C. That tap is a three-phase tap. 

LW: I understand. Understand, but going back, why is my 120 going back and 
forth? That‘s, you turn on a light. I mean, it‘s not going to ... it‘s not like turning on a 
compressor motor. 

CW: Well, it‘s also the feeder voltage as well. You know, you have all number of 
customers on that feeder, and as customers turn on things and turns things off, that 
voltage is fluctuating up and down. That‘s why we got a range of voltage and not just a 
single voltage. 

KW: Here’s the problem. And we’ll ...yo u’re asking very good questions. And I 
think we will be able to ... let me finish my math here. Okay. The taps in transformers, 
there‘s three levels. One is the nominal rated tap setting. For example, a 120-208, at 
the 120 volt level, 120 is the mid-point. You can lower it 95%, or raise it to 105%. 
Okay? In this case, what we’re taking about is raising it to 105% of its rated, steady, 
middle point. So, at 120 volts, if we raise it to a 105%, you’re now to 126 volts. That 
becomes your new middle state. Plus or minus 5% of that, is where the problem comes 
in. Because we are going to fluctuate as we’ve shown. This isn’t gonna change. The 
fluctuation isn’t gonna change if we raise the tap. So, there’s gonna be times you’re 
gonna run up on the high end of 126 volts, takes you up to 132. Okay, that is where the 
problem comes in. I mean, it’s all of your equipment that runs on normally 120 volts, 
that‘d be your lights, your normal wall receptacles, your computers, Tvs, whatever else 
you’ve got, is going to have to be able to operate at 132 without burning up. That‘s 
what we worry about when we raise taps. Now, on the.. .okay, you see where I’m going 
with that? So, when we ... it sounds simple to raise the ... now, I found a 120 sign on the 
208 side. Do the math on that. 

But that‘s where I’m worried for the other pieces of equipment inside of your 
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building. If we raise taps, we don’t have the ability to raise taps only on the 208 portion 
of the load. It‘s all or nothing. It‘s gonna impact both the 120 and the 208 side. So, we 
might be raising taps to help your air conditioning and ice machines, but it’s the impact 
now to the other things that are gonna be in there that are gonna be receiving the higher 
voltage than what they’re really meant to operate under. Does that make sense? We 
can do it, but we don’t like to because we know is what‘s gonna happen is your other 
things are gonna burn out and we’re not ... that‘s what I was talking to you about before 
is we don’t want to be responsible. We can’t be responsible for the other things that go 
bad in you facility because of raising the voltage to solve just one little problem that 
you’re having. So that’s why we typically do not raise taps in transformers. 

What we then suggest to do is either change voltage altogether, or we suggest 
that buck booster type of a solution, that you can put on a very specific piece of 
equipment. Does that make sense? 

CW: Yeah, we can raise the taps, but if we do that, we’re gonna ask you to 
indemnify APS from all the other equipment that’s eventually gonna have problems, 
because we know what is going happen. That’s the problem. 

KW: What we’ve got here, Mr. Wheeler, is you’ve got a piece of equipment that 
was not designed to operate normally at 208 volts, within a 5% band. It operates at 
208, but we can’t, as an Utility, ever guarantee it‘s gonna always stay at 208. So, now 
we have to look at the solution. There’s pros and cons of all the of the solutions and 
what you’ll have to do is pick the one that’s gonna be ...y ou’re looking at the least cost 
standpoint and we appreciate that. We want to do that too. But it‘s also, you gotta look 
at what it‘s gonna do to everything else in there. And when you pick a solution that we 
know is going to cause problems to other pieces of equipment, we’re gonna recommend 
that you not do it that way. Because you’ll be calling back up again, saying, “Hey, I’ve 
burned out ... I’m burning out computers, TVs, light bulbs, refrigerators,” whatever it is. 
We know it is gonna happen. That‘s why we don’t do the taps. So, we go and talk 
about what the other solutions are. And that’s where we’re at. 

CW: There’s a number of articles out on the web, this just happens to be one I 
pulled off. It talks exactly about this problem. You put a 208, 230 volt motor on a utility 
system; you can expect that to have serious problems. So, this is not an unusual 
situation. It occurs all over the United States. The basic problem is you’ve got a device 
that‘s not designed to operate well on a utility 208 volt system. So, one solution is to get 
the right voltage to this device with a buck boost transformer. Another solution is to 
change out the voltage, but now, if you change the voltage to 240, it could be that the 
motor, if the three-phase motor on your washer is a 200 volt motor, it‘s not gonna be 
able to operated on a 240 volt system. 

KW: Right. 

CW: You’re gonna have to go look at all the devices that you have connected to 
see that you will have the right voltage for them. 
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KW: That’s what we were talking, previously, is, I think there’s really two 
solutions and you’ll have to decide, based on what you want to do, and that is, and part 
of it is getting, you know, some hard estimates from folks. But to move to the 240 volt 
system, or to do the buck-booster system. And frankly, APS is indifferent. We’re 
prepared to change out the transformers, and we ... at no cost to you. We’ve already 
investigated your switch gear, and we’ve got the letter from your switch gear 
manufacturer that says all you have to do is re-label, so that‘s a good thing. You do 
have to still investigate and I think you said, you know, whatever you need to do to get 
your single phase equipment off the wild leg, that‘s gonna be created when we change 
into a 240, you’ll have to do that. And then you’ll have to take care of your washing 
machines that do need to be at 208 voltage, which now on a 240 volt system won’t 
work. That‘s option one. The option two is the buck booster option. And I’m not 
familiar. I know conceptually what it does. 

LW: Yeah. 

KW: I don’t know what the implications are to the rest of your system, but in 
either case, an electrician’s gonna have to guide on that. There is no ... unfortunately, 
there’s nothing, there’s no device, there’s no quick fix that APS can just stick up there 
on the system to magically make this go away. We can fix a part of it, but it creates 
another problem, and that‘s what our concern is. 

LW: Even if ... there’s a possibility, as this gentleman said, that five or six years 
ago, that I actually had more voltage coming in from APS? 

KW: It could have been, but I don’t have any way ... l do not know. 

CW: It still would have been within range A. So, probably it was within an 
acceptable range, but what I said was, that even five or six years ago, if you had this 
motor on our system, it would have been drawing more current than rated current and 
you would have been taking serious life out of the insulation system. So, the motor 
doesn’t just suddenly fail one day because the voltage is now, you know, at 180 volts or 
something like that. It’s overheating and it takes a number of years before it finally fails. 

LW: See, there again, that‘s not what I’ve been told. They have told me that as 

CW: Well, that‘s ... 

LW: Than on the low side. 

CW: Well, in your range, you’re right. If the average is between the 208 and the 
230 range, you are absolutely right. That‘s the way they’re rated. And we would agree 
that it‘s meant to operate in that range. 

far as the overage ... does, by far, less damage ... 
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But if you put 228 volts, you know, Ken, if we somehow raised the voltage 5% 
and you put 228 volts on your 200 volt washing machine motor, it would burn out in a 
hurry. You would draw a lot of current. As long as this was the range, if the voltage is 
on the high side, and the motor draws a little less current because power is voltage 
times current. The higher the voltage, less current for mechanical load. But now, you 
reach another point where, when the voltage goes too high and the flux in the core 
saturates, now in order to try to get the flux where it wants to be, it draws way too much 
current. So, you can burn out a motor on high current at high voltage, just as easily as 
you can burn out a motor on low voltage and high current. So, you’ve got to try to keep 
that motor within, you know, the proper voltage range that it needs. 

LW: 
percent? 

KW: 

LW: 

cw: 

KW: 

cw: 

KW: 

You’re saying if you raise it 5%. What happens if you raise it two and a half 

It‘s not po ... they’re not capable of doing that. 

They’re not capable of what? I’m not ... 

Well, we can raise voltages. We have ... 

On the primary side. 

Yes 

Perhaps. If ... depends on what the substation transformers are. If it‘s not at 
the secondary voltage. 

CW: Typically ... typically, we have high taps, no low taps. 

KW: Yeah. 

CW: In ... in ... but even then, raising it two and a half percent, we’d will still have 
the same issue ... 

KW: That‘s right. 

CW: That we would have too high a voltage. We’d be way out of range A, and 
we could be putting your 120 volt loads, receptacles, in danger. And some of the 
commercial customers I’ve dealt with, like Allied Signal here in town, I’d raise the same 
thing. I said, “If you want to sign a legal document saying that you will hold us harmless 
because we increased the voltage and they’ve never.. .” and once their engineers 
looked at that and lawyers considered it, they never went forward with it. 

LW: Hmm. 

CW: And you wouldn’t want do that either. You’re taking too big a risk. In fact, 
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KW: Well, that's why we don't ... we don't prefer to do that. 

CW: You're taking too big a risk that you're gonna damage equipment on the 
other side, having too high a voltage. Because the voltage. ..you're not gonna get rid of 
this fluctuating. If you raise the voltage, you're simply gonna raise the whole level. 

KW: The bar ... 

CW: You're still gonna.. .the scales change, because it fluctuates. 

KW: Right. 

CW: The magnitude of fluctuations are still going to occur. It has to do with all 
the customers on that feeder. And so when it's on the high side, you could really be on 
the high side, to the point where you're damaging other equipment. 

KW: That's our worry. 

LW: Would you say that the ... using this table here, that the 120 is high either 
way, in others words, 114 to 126, would follow along with the 208 ... 

KW: Yes. 

LW: ... being at 197 ... 

KW: Yes. 

LW: ... up to 218? 

KW: Yes sir. 

CW: The way ... the way ... 

LW: So in fact, I've got low voltage, really, on the 120 side too? 

KW: Yes sir. 

LW: To a certain extent? 

KW: It's the same ... 

CW: Within the five ... within the five percent range, yes. So, it's not falling 
to ... into 120, 95%, 114, something like that, I'm trying to do this off the top of my head. 
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LW: So it’s at 114 and five percent over is 126, according ... 

CW: Correct. 

LW: ... to this table? 

CW: Right. So, yeah, and I think ... and I think ... let me see this. What‘s the scale 
on this graph? This is the 120 volt scale. This is not the 208 volt scale. 

LW: Right. 

KW: And so, you can see ...y eah, you can see how this is falling, at the 120 volt 
level. This ... 120, here’s 120, here’s 120, here’s 120. So, you can see that here’s 114 
going down here. We’re not close to it. 

LW: Right. 

CW: And you can see we are actually a little on an average here, but we are 
below it on here. 

KW: That little diagram I just showed up, that is what your transformer looks 
like. You can see the 120 and the 208 is the same transformer. So if you raise the ... 
change the voltage on 208, you’re changing it on 120. The taps are in those windings. 
So, there’s no way to change the magnitude of those voltages separately from each 
other. 

ANGELA ALLISON (AA): Yeah. He‘d also store, offset (inaudible). 

KW: I see. Be right back. 

LW: Well, I don’t know ... l do not know what else to say. The only thing that I 
can tell you is up until three years ago, I was having no problems. At the present time, I 
have 28 units that went out. Now, that tells me, at first, hey, you’re getting some bad 
compressors, some bad motors. I went back and I checked, they said hey, “Hey, that 
model, which is a Tecumseh, we’ve had no problems with whatsoever.” So we started 
watching and checking and just found ... 

CW: Probably could.. 

LW: ... the voltage every time we checked was down below. 

CW: And probably if those motors were on a 240-volt system, would not have 
problems. So, those customers having a 240-volt system using that motor probably did 
not have any problems. 

LW: Well, there again, I’m not ... I’m not disagreeing with you. All I’m doing is 
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making a statement that before this time, the same man has worked on this hotel for the 
last 15 years. 

CW: Mmm-hmm. 

LW: And he said ... we’ve never had any problems with (inaudible). 

CW: Well, one of the reasons I asked you if you rewound the motors, and you 
said you didn’t, and that‘s a good thing, because I see a lot of ... I’ve done a lot of court 
things and depositions and what not on this, on motor failures, and people will rewind a 
motor, and what happens, is if you don’t rewind it properly, and as you burn out the 
windings, you damage the laminations of the metal, and you create a hot spot. It‘s not 
something you can see with a infrared camera, because it’s disbursed through the 
whole machine, and what happens is it takes three years for that motor to fail, after it’s 
been rewound, put back in service, and by that time, the rewind shop says, “You’ve had 
the motor for three years. It can’t be our fault that we rewound it improperly.” 

LW: There again, I understand what you are saying, but this ... 

CW: In other words, motors don’t just fail because you’ve had low voltage; the 
motor just doesn’t fail in a couple of days. What‘s happening is that motor is running at 
much higher temperature than it‘s designed to operate at. And that takes years for the 
insulation to finally fail. 

LW: There again, from what I have been told, it depends on how long it runs, 
how many ... how long it‘s heated up like this (inaudible) fan. I am not disagreeing ... 

CW: If we ... 

LW: ... when you say years, I’m saying, okay ... 

CW: You know, if the utility voltage was right up at 208 volts, for five years, and 
never went below 208 volts, probably those motors would have lasted a lot longer. But 
of course, the reality is we’re dropping down to 197 frequently, and maybe even a little 
bit below that, on a steady state basis. I’m not talking about motors starting, causing 
the voltage to do up and down, I’m saying on a steady state basis. So, if somehow a 
feeder could stay right at 208 and never get below that, probably the motor would last 
18 years, you know, 12 years, and it wouldn’t seem like they’re failing so quickly. But 
that‘s not what utility voltage is, even here in town. Anywhere in the country, a 208-volt 
system is gonna drop, is gonna be within that range A and occasionally, it’s going to 
drop outside the range A. It‘s gonna be a little bit worse in some cases. 

LW: Well, there again, there seems to be a conflict. This ... Mr. Geiger indicated, 
he says, in Phoenix, APS’s standard 208 service comes in 210, (inaudible). No 
problems. 
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CW: Well, I work for APS and I can tell you that‘s not the case. 

LW: I mean, that is ........ 

CW: You can see it right here. In the standard that applies to utilities all over the 
country, it‘s saying that 208 volt, as long as it‘s within that range, that 208 volt, as long 
as it‘s within that range, as low as 197.6, that is normal utility voltage for a 208-volt 
system. 

KW: And I don’t want to disagree with Mr. Geiger. I‘m sure he’s telling you, 
based on his experience. He’s taking snap readings and what a snapping reading 
means is at any given point in time, when he puts his volt reader meter on there, that‘s 
what it is at that moment in time. But that doesn’t give you the benefit of a 24-hour 
period or over a duration in time. So I am sure he’s right. At a point in time when he 
was out there, it was reading at 208 or 210 or whatever it happened to be. But, over the 
course of a duration of time, it‘s not gonna change remain that. 

CW: Now, that CBEMA curve, it doesn’t apply to motors. It’s a Computer 
Business Equipment Manufactures Association. You know, that’s saying that on a 
steady state basis, many seconds and minutes, plus or minus IO%, would be okay. 
And then they’re further saying, you know, if you are talking about a microsecond 
voltage drop or transient, that should be okay, but if they last for too long, you’re outside 
of that CBEMA curve; then you can expect to have problems. 

KW: I mean, we’ll be glad to actually talk with Mr. Geiger. I mean, we’re not 
gonna convince him of anything else. But just try him ...j ust try to talk to him and get a 
little bit more understanding to what he is seeing and recommendations at your site. 
Make sure we’re all on the same page, just like we have done today. I wish I could just 
send somebody out there now and make it magically go away. But if I do, it’s the other 
equipment that I worry for in your site that will be impacted. There’s no reason for APS 
to intentionally deny you a voltage in your building. We have no reason. There is no 
benefit. There is no upside, downside. 

CW: We want you to use our product. 

KW: We want you to use the product. We want it to be ... to get it to work right 
inside your building. The problem is there’s unintended consequences to making any 
changes and we want to make sure those are all covered and you’re fully aware of them 
prior to just, you know, doing it. We’ll do it. Whatever you want us to do, but we may 
ask you to acknowledge some other problems that are going to happen, and we know 
they’re gonna happen. So, what we’d like, in our recommendation is for you to work 
with these guys or an electrician of your choice and look at what will be a long-term 
solution to it and protect all your equipment, not just solve the one problem with the AC 
units. Because we can do that, but we know, your lights are going to go. 

LW: Well, there again, guys, we can cut this thing short, and I will .... You can 
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call Mr. Geiger. I will call him; I will also call an engineer. 

KW: Okay. 

LW: But I do repeat, the last 15 years we have had no problems with air 
conditioners. 

KW: Well, I think it is really just since these particular units have been installed. 

LW: Well, the ... 

KW: I mean, I...and you’ve got us to a disadvantage here, because I...other 
than the last couple of years that I worked in the Buckeye office, I don’t know what was 
actually there and I do not think you’re gonna find anybody that will have ... 

CW: But we would have operated within range ... 

KW: We would still have been within the 5% range; I mean that‘s just the way it 
goes. 

LW: I understand what you’re saying. But you’ve got realize the information that 
I am being fed on it ... 

KW: Right. 

LW: ... and I assume, because they have nothing to gain or loose on it ... 

KW: Right. 

LW: ... the supply house where I buy my equipment, the Amana Corporation, 
when I tell them the model, he said, “You know, if we had had a problem with that 
model,” he said, “I’d tell ya.” 

KW: Right, and ... and ... 

LW: “...because chances are, we would have found a way, or we have found out 
what the problem was, got it fixed, you either change the unit out , cut your deal on it or 
whatever. 

KW: Right, and to be honest with you, supply houses have ... they don’t 
necessarily understand the entire operation of your facility. They want to sell you a 
product. And if you tell them that you have a 208 volt system, they’re gonna give you a 
208 volt motor, but that person may not be of the understanding of that 5% swing. It 
should not have been ...y ou know, looking back, it‘s easy to say, but to be honest with 
you, that‘s a mismatch for the kind of service you have got. We would not ... had we 
talked to you before you bought it, we would have never told you to buy that motor. We 
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would have told you to buy either a 208, you know, something that’s for the 208 volt 
itself, which, in case, would have been a 200 volt motor; that’s what we would have 
done. And this is easy in hindsight. No, don’t get me wrong. I don’t ... 

LW: Well, there again, there is no choice in this. In compressors, you’ve got 
one ... 

KW: Well, no, there was when the original unit was purchased, that is what I was 
saying. The whole ... 

LW: Even the original units. They don’t break it down like that. 

CW: You can order it, with all due respect. Yes, you can. .. 

LW: No, you can‘t ... 

CW: Okay. 

LW: That‘s wrong. I understand what you’re saying, yes. You take a large air 
conditioner.. . 

KW: No ... 

LW: APS ... 

KW: Window unit. 

LW: But window units, no. yes. 

CW: I’ve seen compressors many 200 volt.. .so you can use compressors. 

LW: We ... 

CW: What you might be dealing with is a supply house that may not have 
access to something like that. Maybe they weren’t aware of the total system, the 
total ... what you’re ... the service that you were receiving from APS. But ... and they didn’t 
have a product that matched that and they were trying to sell you something. I don’t 
know ... we’re in hindsight here, so it‘s ve ry... it‘s all speculative. Nobody knows. 

LW: Well, there again, you don’t know. 

KW: I don’t know. 

LW: Let me (inaudible) ... but I do know this. I have another person in the same 
business, who is running the same Amana units as I am. He’s had them in there for 12 
years and lost one fan motor. 
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KW: And has he got a 208, 120 volt system? 

LW: 208, 120 and he’s running at 215 on all three. 

CW: 215 volts? 

LW: Yep. 

CW: Let me warn you against something that somebody may suggest, but is not 
a good idea. I had a customer that was bringing out motors, so he said, “1 know what 1’11 
do. 1’11 just oversize the motor because an oversized motor, you know, draws less than 
rated current, but apparently, on the some of these fan coil type units, the air over the 
motor is a very critical part of cooling it. And by having too large a motor, he wasn’t 
getting sufficient air over the motor. So even though he was drawing much less than 
rated current, he was burning that motor out. And that was just a hard lesson to learn. 
And we ended up working our way through GE to finally get to some appliance engineer 
who said, “Yeah, you know, you don’t always just want to put in a larger motor and think 
that“ solve the problem.” So, putting in a larger 208, 230 volt horsepower motor, might 
not necessarily solve the problem. 

LW: No. No, I agree with you exactly on that. But as I said, 15 years ago, no 
problem. Amana says no problem. My friend who has been in the business, no 
problem, 215 volts on all three. 

CW: I have heard lots of myths, and particularly among electricians. One of the 
myths is that when you’re starting a motor, you’re setting demand, and that‘s absolutely 
not true. Because our meters are 900-second, 15-minute integrated demand meters. 
The one second it takes to accelerate the motor does not set demand. But, I’ve had so 
many electricians say, “You gotta be careful. When there’s an outage and you go to 
start motors, you can expect a high bill that month, because you’ve just set a very 
high ...” So, I know a lot of electricians who have misconceptions about some basic 
stuff. I’m not saying engineers always know what they’re talking about either. But there 
are a lot of misconceptions out there in supply houses and electrician about what 
causes equipment to fail. 

LW: Well. I’m sure that it is true. I’m sure that is sure. 

CW: But, I can tell you, I know Mr. Burgett, and I think he is a fine engineer. I 
don’t know what he’ll say, but I know him to be a good engineer. 

from your electrician, we’ll be glad to work with him. But, whatever you tell us to do, 
we’ll do it to solve your problems. Just, when we ... when you make that decision, we 
will just ask you to, depending on what the decision is, to indemnify APS from what the 
bad side of the decision is going to be, to solve the problem, unless it’s to change it to 

KW: Well, here’s where we’re at with this. If you want to get a recommendation 
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120, 240, where we would ask you then to make sure your electrician looks at all the 
other wild leg issues associated with that. 

CW: Do you know what a wild leg issue is? 

LW: Mmm-hmm. 

KW: Or if you go with the buck booster, there would be nothing, and that's 
something you would do. But we're gonna do whatever you want us to do. We're just 
trying to make you aware of what the consequences are. 

LW: I... 

KW: And we know there's a consequence with every one of the options, and 
that's where we're at. APS does not have a magic device to put up there to solve it. 

LW: Okay, now you are telling me, in fact, that you have the ability to actually 
turn up the power? 

KW: Yes turn up the volt ... 

CW: Voltage. 

KW: The voltage. 

LW: The voltage. So, when you turn up this voltage, is there a set of amount? I 
mean, would you click and it goes up 5 volts? 

CW: There are taps in this transformer. And it's, as Ken said, typically, you have 
a mid point, and you can go up in two and a half percent increments, two and a half 
percent. So it's a five-tap position; you've got the mid-point, two and a half percent, two 
and a half percent ... 

KW: It depends on the manufacturer of the particular equipment. 

CW: Yeah, it depends on what our transformer is, but I would highly recommend 
against that, because here's what the fluctuating is doing, and, so at 2 o'clock in the 
morning, you have a customer that plugs in his hair dryer, her hair dryer ... 

KW: Turn on the TV, or whatever.. . 

CW: And it burns out the hair dryer, because you've got way too high a voltage 
on the 120. 

KW: Well, the other reason why, Chris, in addition to what he is gonna see, is 
that at any given time during the year, we may be addressing ... there may be 
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adjustments to transformer taps on the transmission voltage, at the generator. .. 

CW: Yes. 

KW: At the 230 sub ... 

CW: Right. 

KW: ... at the 69. And you don’t, you can’t go back to every single ... 

CW: Right. 

KW: ... customer transformer and make adjustments. And that‘s why you do not 
do it. 

CW: Power to a hairdryer or to a light bulb, the electric power is V squared over 
R. So, if we raise the voltage and you are squaring the voltage, you can have a 
dramatic increase in the input power of that hair dryer to the point you burn it out or a 
light ball. So, it‘s a very significant relationship. I mean, ideally, what you want to do is 
have the same kind of voltage fluctuation we’re trying to maintain, plus or minus 5% on 
your system in your motel. You don’t want to be outside on the high side and risk 
damaging your equipment and the customer’s that stay in your motel. 

KW: That‘s the problem 

LW: Would raising this voltage two and a half percent, where will that put me at 
now, with where I’m at? 

CW: Well, take ... 

KW: Do the math and I am going to make a quick phone call. I don’t even know 
if that transformer can go up two and a half percent. 

CW: Yeah, it may not. If it‘s an overhead transformer. 

KW: It’s overhead. 

CW: It may be limited to just five percent. 

KW: Let me call him. 

CW: Let’s see, what am I looking at here? So, here you are. Now, that was the 
average. I have no idea what the ... what the peak is. 

KW: Mmm-hmm. 
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CW: So it would raise the average by two and a half percent, but what would 
that do to the peak? You know, the peak may even shoot up ... 

KW: The peak would change it out of that range, correct? 

CW: It could. And ... and also we’re just looking at a snapshot of a few days. 
We’re not looking at 365 days. I mean, there’d be other times that we could, you know, 
have other.. . 

LW: The voltage is standard here. I mean it is not fluctuating, right? 

CW: OH, it ... l mean, what I’m looking at is ... see all these little tiny things right 
here? Those are window units coming on and off and other loads on the feeder. Now, 
this is sort of a sort of steady voltage, you know, that‘s going along here. 

LW: Is this, when you say voltage, is this voltage or the amperage? 

CW: Voltage. Voltage. 

LW: What is this up here? 

CW: You know, this ... this might be 120 right here, we’re looking at and this is 
the 208 that we’re looking at up here. The 208 RMS and, for some reason, we’re not 
seeing ...y ou know, I honestly don’t know what I’m looking at because I don’t know what 
equipment you’re using, what you’re doing here. I’m just sort of speculating. 

LW: All I’m saying is that because it’s got.. 

CW: Maybe this is sort of the average right here. It could be that you’re trying to 
plot the average voltage. 

LW: Well, I’m just saying that because you’ve got the 200 here, and the line 
follows pretty much through it, and they’re showing 210 here, which makes sense, But 
you go to this one, and it‘s lower. 

CW: You know, it may be taking the average over an hour or something like that, 
and so we’re looking at sort of an average, but we do not know from this what the peaks 
might be. 

LW: Right. But you’ve got ... I, 2, 3, 4...you give five or six days there. On an 

CW: Now, we tend to be higher in the winter time and lower in the summer. I 
mean, because the load is less in the winter time, our transmission voltage, everything, 
tends to be a little bit higher and in the summer it tends to be a little bit lower. So we 
have this summer-winter difference, as well as this daytime, nighttime difference that 

average. Now, as I understand ... 
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occurs all the time. 

LW: Well I guess what I’m saying is if you raise two and a half percent, I do not 

CW: If we ... 

see, as far as the spiking that you are talking about, being ... 

LW: ... a problem. 

CW: If we raised two and a half percent, there is a danger that you could 
damage other equipment, and also, you will not affect what‘s happening to these motors 
failing, because you’ll still be on the low side at various times, lower than 208, in range 
5. 

LW: As I said before, that is not the problem as I’ve been told. It‘s when it is 
continually below that. 

CW: And we can be continually at 197.6. 

LW: I know that you can, or so you’re saying, on this. What I’m telling you guys 
is my appliances won’t ... number one, air conditioners will not operate on 197. 

CW: Have you got a web site? 1’11 send you some compressors that operate at 
200 volts. 

LW: They’ve got to fit. ._ 

KW: Right. 

LW: ... my air conditioner. 

CW: And you can buy window units, of course, that operate on 200 ... that are 
rated 200 volts or ... 

LW: Well, yes I can, but, if I had been having problems with this for the last 15 
years, I would have done something. I would have ... when I bought these new air 
conditioners, I would have said, “Hey, lets do this,” or if when I built the hotel, if I had 
built the hotel, , I would have said, “Now, what is our best strategy here as far as what 
do we want to put in.” 

CW: Mmm-hmm. That‘s hindsight, and we can’t ... we’re not there. Right. 

LW: I did not build it, somebody else did. I inherited, and this is the only thing 
that I know. 

CW: Okay, now one thing to look at is, just to ... what I’m suggesting is, you’ve 
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got a service entrance, main panel board, and you’ve got your main ...y our feeder 
breakers on that panel board, and if it turns out that you have a feeder breaker that 
feeds 20 window units and then another feeder breaker that feeds another 20 window 
units, it may not be that expensive or complicated a deal to add a buck boost 
transformer on that particular feeder, that will raise the voltage for 20 window units, and 
then another one that‘ll raise the voltage for another 20 units. It’s not like you’ve got do 
your whole system, just the window units and ice machine, where you’ve got the 208 
slant 230 volt motor. So you may be looking at that may be 3, 4, 2, transformers that 
need to be installed that will raise the voltage to the appropriate level for those 
particularly 208 slant 230 volt motors. And it seems to me, going to a,. .you know, yes, 
that panel board may be ... they’re rated 240, 208, so it‘s not a big deal to change that 
panel board to, you know, to operate at 240. You don’t have to change the panel board. 

KW: He doesn’t have to, no. 

CW: But ... 

KW: Okay here’s some other information. I did talk to Greg Cox, you might 
know Greg. That particular transformer, those particular transformers, three-pod bank, 
they do have two and a half percent increment tap. 

LW: Okay. 

KW: Okay. The problem ... I don’t know, what you guys are talking about, in the 
room. The problem is, of course, that over the course of a year, if we raise it at two and 
a half percent, it might be good today, but once ... 

CW: In the wintertime ... 

KW: In the wintertime, the voltage is even gonna go higher and you’re gonna 
have other problems, okay, with the non-208 part of your facility. 

CW: Your other I20  volt receptacles. 

KW: It‘s gonna go ... as we were talking about. So we’re back to some of these 
other problems. Let me just kind of talk outside. There’s something else that APS is 
doing in the area with the Gila Bend System, that I think it‘s advisable we look at and 
see what the impact is gonna be. Within ... l don’t want to put ... hold me to a time frame 
on it, because we’re dealing with the state highway department with a permit, which, 
that‘s out of our control. We’re gonna put ... APS is putting what we call regulator on the 
system. And what a regulator does is if you ... if you use this graph, one of these ... it 
monitors ... 
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SmartZone Communications Center Collaboration Suite 

Fw: Motors 240 v on 208v 

From: Iwheeler@cox.net 
To: wheels 135 @comcast.rlet 

---Original Message -- 
From: Christop~her.Weathers@aps.com 
To: Iwheeler@cox.net 
Cc: Angela.Allison@aps.com 
Sent: Tuesday, January 06,2009 10:31 AM 
Subject: FW: Motors 240 v on 208v 

MI. Wheeler. 

rag& J UI L 

wheelsl35@comcast.net 

Sunday,January I1,20098:15:12PM 

http://szO 147.ev.maiI.comcast.netkimbra/mail A T C H f f r l 9  

mailto:Iwheeler@cox.net
mailto:Iwheeler@cox.net
mailto:Angela.Allison@aps.com
mailto:wheelsl35@comcast.net
http://szO


A ~ V - 2 7 - 0 9  oa:33~ P . 0 1  

I 
Arnefiw'\ Choice Inn & Surtes 
P.0. Box 51954 
t%iimrk, A?, 85076 

Invoice 
1 Bill To 1 P.O. No. 

Oescrlptfon 

D8/30/07 

1.00 HH - Travel 
t 5 0  HR - Meet with APS, Turn Off Power to SES, Have APS change 

primary taps to 95% (MAX) setting which raises output voltage 
appruximately 6 Volts phasc to ground and approximately 10 Valrs 
phase ~ I I  phase. 

1.m HR - TRAVEL 

:Makc nll c h r r b  p q a b k  tn G'EICEII ELEC-TRIC 
I 1  you h a w  any quolions runcernlng thh Invoice, yirarrcsll623-.773.17117 

~- 
Amount 

3is.00 
0.00 

Total s.31s.00 
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Fmm: Ange!a,Allisont?aps.com [mailto:Angela.Allison@aps.comj 
Sent: Friday, June 19, 2009 3:11 PM 
To: Connle Walczak 
Subject: RE: Lynn Wheeler - Arnerlca's Choice Inn and Suites - Gila Bend, AZ. (OM Inquiry 61782) 

Connie, 

In response to the request from Mr. Wheeler and after an extensive search of APS 
records over a 14 year period, I have assembled responsive information, Attached is a 
spreadsheet which lists the number of new meter sets to the feeder (Gila Bend 22) 
serving the America's Choice Inn & Suites in Gila Bend. The feeder currently serves 439 
customers who are located between the boundaries of Sisson Road to 1-8 and Citrus 
Valley Road to Stout Roqd. 

Additionally, 1 have listed the cmprovements made to the feoder since 1995. It is 
important to note that the improvements listed below occurred after Mr. Wheeler first 
notified APS of his voltage concerns in June 2006. Prior to Mr. Wheeler's complaint(s), 
APS records do not indicate any additional improvements other than normal repairs 
after storms. 

On March 6,2007, APS removed a redundant capacitor bank because it was 
affecting the harmony of the other capacitor banks. 
On July 13,2007, APS convened a tangent pole (pole designed to support 
conductors in a straight line section) to a double dead end pole. 

6 On March 7. 2008. APS inslalled a voltage regulator bank to maintain consistent 
voltage. 

APS also increased the voltage from the standard 120/240 volts to 120/208 volts on the 
three transformers serving America's Choice Inn & Suites as a result of the mediation 
held at the Arizona Corporation Commission on August 22. 2007. See attached release 
signed by Mr. Lynn Wheeler holding APS harmless of any future damage the hotel may 
experience as a resulf of the increased voltage 

Please let me know if you have any questions 

Thanks, 

Angela Allison 
AI'S Sr. Consumer Advocate 
w2-2%)-2280 

http://Ange!a,Allisont?aps.com
mailto:Angela.Allison@aps.comj
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. ..I___ __ 
John LaPoi-ta -_  -___-.. 

hom: PremBaW 

Sent: 
To: 'Jennie.Vega@aps.com' 

Cc: 

Subject: Customer Complaint 

Tuesday, June 19.2007 5:16 PM 

John LaPorta; Del Smith; Angela AlllsGn 

Jennie, 

This follows up my conversation today with Angela Wllson and Ray Passarelli in regards to a complaint of low 
voilage by 1 .ym Wheeler of Gila Bend. Ray explained the steps APS had taken to improve vdtage at thls 
customefs premises, which is a hotel. Supply voltage IS 1201208 V. Ray stated that APS changed the 
transformer and its seltings lo improve the voltage in thefall of 2006 to 207 V phase-lo-phase The 73 air 
conditioners installed at the hotel are designed lo ~ w r a t e  at 2081230 V Even if me voltage IS wifhin permisslble 
limits 01 t l -  5% variation. it is understood that these air conditioners do not operate efficiently at voltages less than 
206 V The customer desires to have electric supply at a higher than 208 Voitagc I suggested to Angela that 
APS may offer to the customer higher voltage supply option. providing him with a cast estimate, for which 
he would be responsible. and meantime maintain the voltage af the premises at 208 V or slighlly higher. 

I know APS has the toots and the ability lo deal with this customer ancl hls problem 

Thanks for your attention to this urgenf matter. 

Prem 

711 712007 



ARIZONA CORPORATION COMMISSION 
UTILITY COMPLAINT FORM 

Investiqator: John La Porta Phone: (602) 542-0819 Fax: (602) 542-2129 

Prioritv: Respond Within Five Days 

Complaint No. 2006 52810 Date: 6/9/2006 
CornDlaint Description: 05G Quality of Service - PressureNoltage 

N/A Not Applicable 

First: Last: 
Complaint Bv: Lynn Wheeler 

Street: 2888 Butterfield Trail Work: (000) 000-0000 

Account Name: JALLL, LLC -America's Choice Inn & Suites Home: (602) 881-7291 

citv: Gila Bend CBR: 928-683-2120 

State: A2 Zip: 85337 - is: Fax 

Utilitv Companv. Arizona Public Service Company 
Division: Electric 

Contact Name: Angela Allison Contact Phone: (602) 250-3766 

Nature of Complaint: 
Mr. Wheeler waked into the Commission's offices in Phoenix on June 9, 2006. He states that he has asked 
Arizona Public Service Company if they would put a special meter on his property that prints out the voltage. He 
requested this two weeks ago from a lady named Phyllis (623-932-6677), who told him that she would get back 
with him. 

Customer has called and called -leaving messages for Phyllis, but she has not returned the calls. Customer 
states he has had his voltage tested and it varies from 207 to 194. Commission asks APS why they can not 
supply him with this special meter. Why are the customel's calls not returned? Please advise both customer and 
the Commission on your findings. 
'End of Complaint* 

Utilities' Response: 
06/14/06-Good morning John, 

I contacted Mr. Wheeler yesterday and asked if he had experienced any problems since we were out on May 
22nd. He said APS was out again on Monday 6/12/06 to test the voltage and it was out of range. He advised 
that he would like the recording volt meter installed. I told him I would submit his request an6 follow up with him. 

Mr. Wheeler called me back this morning to let me know that APS did install the recording volt meter he 
requested. He mentioned he would like to have his transformer upgraded as well. I contacted the I - - - '  -*i-o 

who will run the necessary calculations and get back to him regarding the upgrade. 

Please let me know if you have any other questions 
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ARIZONA CORPORATION COMMISSION 
UTILITY COMPLAINT FORM 

~~~~ 

Thanks, Jessica 

06/30/06-Hi John, 

I spoke with Mr. Wheeler on 06/22/06 and he questioned why two separate APS serviceman were on his 
property installing two different recording volt meters (RVM's). I explained that, apparently, it was found that the 
previous RVM on the transformer was installed incorrectly. So, APS was out today to install another RVM on the 
transformer serving the hotel and another RVM on the customer's equipment (meter panel). I also advised Mr. 
Wheeler the two new RVM's are more sophisticated and high-tech and will be removed on Tuesday, 06/27/06. I 
apologized for the confusion and offered to be his point of contact at APS. 

I spoke with Mr. Wheeler again on 06/29/06 and explained the RVM's were removed this week and the results 
showed that APS is within our limits for the voltage levels. The problem is on the customer's side. I explained 
that the local APS serviceman would like to sit down with him and review the results. Mr. Wheeler said he does 
not want to meet with anybody and wants to pick up the results at the local APS office. I advised I would have 
the results faxed to him in the morning. 

An APS engineer faxed the results to Mr. Wheeler this morning. This should resolve his concerns that there is a 
problem on APS's end. Please let me know if you have any questions. 

I will fax you a copy of the results that were faxed to Mr. Wheeler. 

Thanks, Angela 
"End of Response* 

Investigator's Comments and Disposition: 
06/14/06-l spoke with Mr. Wheelerwho advises that APS is working with him will get back him after 06/19/06 
about increasing his power. 

06/14/06-1 spoke to Jessica Hobbick at APS who will be gone the week of 06/19 thru 06/23, but is planning on 
calling Mr. Wheeler and me on 06/26/06 to provide an updated response. 

06/22/06-After receiving two voice-mail messages yesterday from Mr. Wheeler and becase I was not in the 
office yesterday, I called him this morning. Mr. Wheeler was troubled because of the delay in getting results of 
the voltage test. Angela Allison from APS reported that they are trying to get the results from the volt test as 
soon as possible. Mr. Wheeler wanted these results placed on disc, so his own engineer could have them. 
However, APS can not do that for the customer. APS will contact Mr. Wheeler as soon as the results are in. 

06/29/06-Angela Allison from APS called to say test results reveal the voltage is reading properly. Ms. Allison is 
going to have an APS engineer contact Mr. Wheeler and they both can go over the resutls. MS. Allison will 
follow-up with another e-mail; when this is done. APS sent the over the results of the voltage tests. Refer to Fax 
# I .  

07/06/06-A conference call was done between Mr. Wheeler, Angela Allison (APS) and John La Porta. Mr. 
Wheeler is going to have an his engineer go over the readings which APS provided. This is suppose to be done 
tomorrow. He will contact me again, when he has more information. Mr. Wheeler is still requesting APS' initial 
report which the company states was incomplete. He feels the company is hiding something. 

07/10/06-Angela Allison called to say that she is faxing over the customer's first reads regarding this issue, 
which reflects that the test was incomplete. Refer lo Fax #2. 

07/11/06-1 left a voice-mail message for the customer; asking for a return call. 
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